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Who says the desert's a dry, heartless place? We just came back from COMDEX, and to us 
it was a love-in. 

We showed our wares to throngs of receptive computer fans, including the editors of BYTE 
magazine, who award the coveted “Shellys" for excellence and who aren’t exactly a bunch of pushovers. 

Three different Digital products were recognized (more than any other COMDEX exhibitor), 
each in an area of universal importance: 

Most Significant Technology went to Digital’s Clusters for Windows NT" software. What Clusters 
does is allow multiple servers (both Intel and RISC-based) to work as one. This is Most Significant 
because it will give your business all the pluses of client/server computing but with serious 
improvements in reliability, simplicity and economy. 

For example, clustering makes it easy to grow without replacing existing hardware and software. 
You’ve probably heard this promised before, but Clusters for Windows NT is different. It really works. 

Best System went to Multia,™ a new Digital product that’s been called the computer equivalent 
of the impossible dream: a desktop device that lets you run software on several different operating 


© 1994 Digital Equipment Ccirporation. Digital the DIGITAL togp, Mtikia and Al|jhaServcf are trademarks of Digital [Equipment Corporation. Window? NT is a. trade mark of Mlcrosnft Corp. 
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systems simultaneously. Multia can easily run PC, UNIX’ and host applications (Digital s, IBM’s, 
anybody’s) side by side and share data among them. In a poof, barriers that have constrained 
businesses for years just evaporated. 

And finalist for Best System was Digital’s AlphaServer™ 2100 A/27S. \bu decide why. Was it for 
being fastest in its class? Was it for costing 40% less than slower servers from our competition? Was 
it for having a 3-year warranty with 1-day service (as opposed to their 1-year warranties with up to 
3-day service)? Or all of the above? 

Anyway, thanks to the editors of BYTE and everyone else who came to see us at COMDEIX. 
We like you, too. 

We also like the folks at AIM Technology. They give out UNIX EXPO’s Hot Iron Awards, 
which are based strictly on unbiased performance tests. This fall. Digital workstations and servers 
earned an unheard-of 10 out of 16. 

Maybe all these experts are trying to tell you something. For more information, call your local 
Digital sales office or reach us via our Internet address: moreinfo@digital.com. 
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Mike Anzis is the I.S. 
man behind the wheel of 
Mazda’s computers. And 
OS/2® Warp is about to 

OS/2 is in its third rev, so 

it’s solid, stable, and mature, make his life easier. 

As Mike puts it: “We use OS/2 on our head¬ 
quarters’ client/server systems. It’s also installed in 
our 900 dealerships. 

But until now, we 
haven’t been able to get 
OS/2 everywhere we need it - on laptops in the 
field. OS/2 Warp changes all that.” OS/2 Warp 
is the 32-bit, multitasking, Windows™-friendly way 
to run a computer. With simple installation and 



A toolbar ^ts users into their applications quickly easily. 

proven reliability, OS/2 Warp is a total computing 
solution that performs ruggedly at every level. 


from a basic 
4MB laptop to a 
client/server system, 
the OS/2 lamily 
now scales an even 
wider variety of PC platforms. 

And OS/2 Warp is a real communicator. 

With tax, Internet 
e-mail, and desktop 
conferencing, there 
isn’t an easier way to keep those out on the 
road in the loop. 

OS/2 Warp also offers Mike Anzis roek-sobd 
reliability. “1 know from years of experience w ith 
OS/2, I can trust it to keep performing. Now I can 
enjoy this peace of mind at every level.” 

OS/2 Warp is available for under $90. To get 
warped, stop by your local software dealer, or call 
1 800 3 IBM-OS2. Ask for a free demo disk. 
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News & Views 


VISUAL- PROGRAMMING 

Visual Pascal with a Punch.22 

Borland's Oelphi unites a visual design 
environment with the industrial strength 
of Borland's Pascal compiler and 
database connectivity engines. 


PRINTKRS 

LexMaiic Delivers Outstanding 
Resolution.23 

Ivcxmark's new 12(X)-dpi printer 
delivers excellent quality when printing 
gray-scale images, such as photographs. 
But when printing standard text, the 
differences between 1200 and 600 dpi 
are not as noticeable. 
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Notebooks, NT Clusters 
Capture Awards.24 

BYTE editors searched throughout the 
convention halls of Fall Comdex 1994 
for innovative new products that had 
been publicly announced within 30 days 
of the show and that would have a 
strong inlluence on business computing. 


MAG AND PG NOTEBOOK 
GOMPUTHRS 

High-End Portables Take Off.26 

liigh-end notebook computers are 
accounting for an increasing percentage 
of portable .sales thanks in part to a 
higher demand by busines.scs for 
desktop PC replacements. Here’s what 
to expect from new product 
introductions in 1995. 


Ol’TIGAL STORAGE 

Rewritable Drive Integrates 
Two Optical Technologies.28 

Phase change promi.sed much as a 
rewritable medium, but high costs have 
kept it out of the mainstream. 

Matsushita hopes to change that. 

INTERGOMPANY FAX 

Brooktrout Cuts the Cost 
of Internal Faxing.32 

A new device from the Br(X)ktrout 
Networks Group could save you a lot of 
money on intracompany fax phone calls. 

NEW PRODUen'S 

What's New.180 

Tlie Crui.sePad provides wireless control 
locally; Process Charter for Windows 
does smart flowcharting; WinDD puts 
Windows on Unix; and more. 



NETWORKING 


Novell’s 

Campaign 42 

BY JON UDFLL 
Novell is 
embarking on a 
grand strategy 
to get 1 billion 
u.sers and devices 
connected to 
NetWare by the 
year 2000. 
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The Grand Challenges 65 I 

BY OLIVER SHARP I 

Researchers are beginning to tackle 
problems in geography, weather, and other 
areas that require more computing capability 
than today's most powerful computers can 
muster. Here's a look at the biggest of the.se 
challenges and the ways in which scientists 
are attacking them with supercomputers. 




TEGHNIGAI.-SU PPORT 
SGHEDULING 

Solutions Focus: 

Moody’s Evolving 
Help Desk 76 

BY MARK CLARKSON 
A distinctly different approach 
to departmental scheduling 
u.ses genetic algorithms to 
maximize productivity. 
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PATTERN REGCXJNITION 

Piecing Together 
Puzzles 82 

Finding and understanding 
patterns in data are key to 
creating main.stream 
applications for speech- and 
handwriting-recognition or 
machine-vision sy.stems. 




Face Value 85 

BY EDMUND X. DEJESUS 
New facial-recognition research 
is yielding fast, accurate, and 
commercially viable algorithms 
for a variety of applications. 


Eyes, Ears, & Brains 

on a Chip 91 

BY MARK CLARKSON 
Economical pattern-recognition 
horsepower comes to the desktop 
thanks to the latest generations of 
DSPs (digital signal processors) 
and dedicated processors. Here’s 
how systems developers are using 
this power in commercial products. 
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COM M UN ICATIONS 

Agent-Enhanced Communicator 103 

BY PBIltR WAYNER Sony’s Magic Link provides 
phone, modem, sendfax. E-mail, pager, 
and infrared communications abilities. 

DIOIT’AL VIOKO 

Video for Free 105 

BY STANFORD DIEHL AND GREG LOVERIA 
High-performance desktop systems, graphics-chip 
innovations, and the new DCl (Display Control 
Interface) software layer will soon make digital video 
a standard feature for Windows graphics cards. 

OAIABASES 

Make Bulletproof SQL Queries 111 

BY DAVID S. LINTHICUM Software AG’s 
Esperant, a front end for SQL database querying, 
uses an SQL “expert” to guard against syntactically 
flawed queries. 

UATA STORAGE 

Simple, Scalable RAID 115 

BY STEVE APIKI Micropolis makes RAID both 
scalable and multiplatform with the Raidion LTX, 
a modular RAID system that works with any 
SCSI host. 

NE'r WORKS 

Software Roundup: 

Networks for the Enterprise 119 

BY TADESSE W. GIORGIS Heterogeneous enterprise 
networks require a robust, reliable, and secure 
software environment. NSTL evaluates the major 
server-based network operating systems, including 
OS/2 Lan Server, Windows NT, and two flavors 
of NetWare. 


FILE MANAGEMENT 

File Transfer on Steroids 129 

BY BARRY NANCE LapLink for Windows includes 
some additional features beyond simple file transfers, 
including remote access, file synchronization, a chat 
facility, file-delta transfers, and security features. 

BBS SOFTWARE 

On-Line Service on the Cheap 131 

BY BILL ESPOSITO Mu.stang Software’s popular 
Wildcat BBS software gets increa.scd capacity, 
customizable menus, V.34 modem support, and 
an optional utilities suite that includes a 
QuickBasic-like language. 


FGl AND MAC GRAPHICS ADAPTERS 

Lab Report: 

True-Color Graphics Accelerators 136 

PCI cards are finally delivering on earlier 
promises. Our custom tests find the fastest PCI 
graphics accelerators under Windows, as well as 
some hot new Macintosh cards. 

The Best Graphics 
Accelerators for General 
Business—138 

Graphics Glossary—138 

Video Tests—140 

The Best PCI Graphics 
Adapters for Drafting—142 

How We Tested—144 

The Best Graphics Accelerators for Macintosh 
NuBus Systems—145 

Video Glossary—146 

Honorable Mentions—146 



Core Technologies 



Mining Statistics 97 

BY JOHN L. CUADRADO 
Statistical-pattern analysis provides 
the technical underpinnings to 
make many types of recognition 
systems more accurate. 
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PROGRAMMING 


Transport-Triggered 
Architectures.151 

BY DICK FOUNTAIN The ultimate 
expression of the RISC philosophy 
is the Transport-Triggered 
Architecture. 

OPERATING SYSTEMS 

The Great Little 

File System.155 

BY TOM YAGER Flexible and 
secure, Veritas sets the standard for 
Unix file systems. 



Constraint Logic 
Programming.159 

BY DICK FOUNTAIN CLP’s power 
to tackle difficult combinatorial 
problems may make it the most 
significant commercial program¬ 
ming paradigm over the next 
five years. 

NETWORKS 

The PGP Web 
of Trust.161 

BY WILLIAM STALLINGS 
Managing public keys with the 
PGP (Pretty Good Privacy) web 
of trust. 



j Pouroelle: 

I Software-Installation Hell.... 165 

BY JERRY POURNELLE Jerry finds 
installing software a pain. 

Books and CD-ROMs: 

A Savvy Guide to Client/ 

I Server Computing.37 

BY JON UDELL. RICK GREHAN, 
AND REX BALDAZO Program¬ 
ming CD-ROMs, LANs, and the 
development of Windows NT. 

Commentary: 

Needed: A GUI Revolution ...238 

BY EZRA SHAPIRO GUIs have 
become fat—and not vei^ intuitive. 

Editorial.10 

BY RAPHAEL NEEDLEMAN 



Blasts from 
the Past.33 

Highlights from two 
decades of covering 
the PC revolution. 


Letters.18 

February letters cover platform 
debates and programming issues. 
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From BIX: Join ‘Tistings/frombyte95” 
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“feb95”). 

Frt>m the UUNET.ftp to ftp.uu.net, log 
on as ‘'anonymous,” and enter your user 
ID as your pas.sword. Type 
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BSTEl Contents by Platform 


Index 


This page presents the articles 
in this issue according to 
computing platform. 


DOS/WINDOWS 


Visual Pascal with a Punch...22 

If you’ve been waiting patiently for 
Borland to offer an alternative to 
Micmsofl’s Visual Basic, your wait 
is almost over. We examine an early 
beta version of Borland’s Delphi, a 
well-integrated tool for Windows 
applications development. 

High-End Portables 

Take Off.26 

Here’s a look at the current crop of 
high-end notebooks, including 
several Pentium-based systems, and 
some predictions about where this 
important category is headed. 

Code Talk: Leadtools’ 
Comprehensive Imaging 
Development Toolkit.30 

Leadtools Professional 4.0 for 
DOS and Windows is an image- 
manipulation package that stands 
out from the pack. 

Video for Free.105 

New products and innovations promise 
to dramatically improve motion-video 
playback within Windows. The new 
Windows Display Control Interface 
lets video codecs access video- 
acceleration hardware directly. We 
evaluate the video architectures of 
major graphics vendors. 

Make Bulletproof SQL 
Queries.Ill 

The SQL standard for database 
querying can sometimes allow 
incorrect results to sneak through 
unnoticed. Software AG’s Esperant 
puts a natural-language interface 
on top of SQL while guarding 
against queries that don’t do what 
the user intends. 

File Transfer on Steroids.... 129 

The popular file transfer utility comes 
to Windows. LapLink for Windows 
enables some powerful features— 
remote access, file synchronization, 
a chat facility, and file-delta 
transfers—from an interface that 
takes advantage of the Windows GUI 
and memory management. 

On-Line Service on 

the Cheap.131 

Though, like other BBS programs, 
it hasn’t made the transition to 


Windows, Mustang Software’s 
Wildcat 4 offers friendly, 
customizable menus; systems- 
administration tools; and drastically 
increased message capacity. 

Lab Report: True-Color 
Graphics Accelerators.136 

Our tests reveal the fastest PCI-based 
graphics accelerators under Windows 
and some hot new Mac cards. 


OS/2 


Software Roundup: Networks 
for the Enterprise.119 

This month, NSTL evaluates four 
major players in the NOS market: 

OS/2 Lan Server 4.0 from IBM, 
Windows NT Advanced Server 3.5 
from Microsoft, and NetWare 
versions 3.12 and 4.02 from Novell. 


MACINTOSH 


High-End Portables 

Take Off.26 

There’s been a wave of high-end 
notebook introductions in recent 
months, including two from Apple. 

Simple, Scalable RAID.115 

A RAID option for the Mac: The 
Raidion LTX is a scalable RAID 
system that looks like a standard 
SCSI device. You’ll want a fast and 
wide SCSI-2 card to connect the 
Raidion LTX. 

Lab Report: True-Color 
Graphics Accelerators.136 

Here’.s the results of our custom 
tests of 35 PCI-based graphics 
accelerators and five high-end 
NuBus Mac adapters. 



Novell’s Campaign.42 

Novell’s new strategy, called 
pervasive computing, starts with a 
hybrid NOS called SuperNOS, which 
will blend the power of NetWare with 
the robust applications server known 
as UnixWare and will support massive 
complexes of clustered servers. 

Simple, Scalable RAID.115 

Because the Raidion LTX is a scalable 
stack of drives that looks like a 
single SCSI device, it’s a RAID 
solution for Unix and Mac systems, 
as well as the more commonly 
targeted NetWare servers. 


The Great Little File 
System.155 

Rest assured that your critical data 
is safe with the Veritas File System 
on the job. Created to work with 
System V release 4.2 Unix, this well- 
rounded file-storage and management 
scheme is how a file system should 
work. 


NETWORKS 


H’s Getting Easier to 
Integrate Multiple CDs.30 

Integratng a CD changer onto a 
network is not always straight¬ 
forward. But thanks to some new 
hardware and software products for 
LAN administrators, the task is 
becoming more .seamle.ss. 

Brooktrout Cuts the Cost 
of Internal Faxing.32 

The Brooktrout Networks Group has 
developed a way to convert a fax to 
digital traffic so it can be carried 
over a traditional network and then 
converted back to analog for delivery 
to a fax machine. Fax Router’s big 
advantage is in cost savings when 
you use private networks to bypass 
the public telephone network. 

Novell’s Campaign.42 

With a grand new strategy, dubbed 
pervasive computing, Novell 
reaffirms its mission: to scale 
networks from the department to 
the enterprise and beyond. 

Simple, Scalable RAID.115 

The Raidion LTX is a scalable RAID 
array that can attach to any server 
that supports external SCSI devices. 
BYTE’s NetWare tests measure 
system performance. 

Software Roundup: Networks 
for the Enterprise.119 

Large multiclient, multiprotocol 
networks require a full-featured, 
robust NOS. NSTL evaluates OS/2 
Lan Server, Windows NT, and two 
flavors of NetWare. 

On-Line Service on 

the Cheap.131 

Wildcat 4 is a network-compatible, 
multiuser BBS program. If you put 
the BBS host computer on a LAN. 
you’ve got an instant groupware 
conferencing system. 
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It seems impossible to find a hard drive that's large 
enough to fii your storage needs today- That XL hard drive 
you just bought is now full. 

Introducing a solution thats large enough to solve any 
storage problem... the Sierra 13 Gigabyte rewritable 
magnetO'Optical hard drive. It has the speed of a hard 
drive with an infinite capacity. So every time you fill up 
an optical disk, just add another one. 

You can store online data, secondary data or even 
backup your files on your Sierra optical drive. It will never 
let you down. Optical is the most reliable storage device 
available. You can erase and write over four million times 
on optical media that has a shelf life of over 30 years. Save 
XL amounts of money over magnetic media which costs 

Ail anti Regisctfed TfadematL* q ( Thtir Rtspective Owntra. 


about $1,50 per megabyte, as compared to optical which 
costs only 15^ per megabyte. Perfect for applications that 
demand XL amounts of data such as graphics, prepress, 
imaging, networking, digital audio and video, multimedia, 
and any other data intensive applications. 

So the next time you're shopping for that XL hard 
drive... just keep the one you have and buy something 
that you will never outgrow... the Sierra 13GB™. To 
order or for a local reseller call: gQQ 553 7070 
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THE NEW ALPHASERVER FAMILY. 
THE ULTIMATE LAUNCHPAD 
FOR WINDOWS NT l.S. 

Microsoft® Windows NT,^ the 

most powerful, easy-to-use 

client server software, now has 

the hardware it deserves: 



the latest applications. So when 
you run Windows NT on an 


low—and backed 

y 

by a three-year 


Introducing the AlphaServer^ 
family, the most powerful, easy- 
to-own client server hardware. 

Each AlphaServer is powered 
by Alpha, the world’s fastest, most 
advanced microprocessor. 


AlphaServer, you can handle 
more users, more applicarions 
(over 1,700 committed), and more 
work with less hardware. 

You’ll pay less, too, because the 
AlphaServer family is priced so 


warranty, which you won’t find 
anywhere else in the category. 

If this sounds like a perfect match 
for your organization, call your 
authorized Digital reseller or 
1-800-DIGITAL. 


designed to deliver incredible 
performance for Windows NT. 

Only an AlphaServer can 
offer you on-line access to the 
huge chunks of data required for 
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Editorial 


Raphael Needleman 


Information Underload 




Wo havo tho 
capability to 
procoos a lot 
moro data than 
wo*ro gottin^ 

now-It’s all a 

mattor ot 
prooontatlon 


Information overload is a myth. We don’t get anywhere 
near the data it takes to overload our neurons. According 
to some estimates, our mind is capable of processing and 
analyzing many gigabits of data per second—a lot more 
data than any of today’s supercomputers can process and 
act on in real time. 

So why do we feel overloaded by the quantity of in¬ 
formation we receive? Because we’re getting it unfil¬ 
tered. Anyone who has ever tried to follow more than a 
few Internet newsgroups is aware of the high signal-to- 
noise ratio in unmoderated groups. It’s the same with 
TV, newspapers, and—dare I .say it—magazines. You 
and 1 can process information in ways that AI researchers 
haven’t dreamed about, but a lot of our bandwidth is 
consumed with the boring act of filtering out the junk. 

A few things make information more digestible. As 
the new kid on the block here. I’m making an early pledge 
to ensure that BYTE continues to explore the most mod¬ 
em ways to pre.sent infonnation. And as readers of this 
magazine, as the people who decide how to implement 
technology, I’m going to sugge.st that you continue to 
pay close attention to how your products present infor¬ 
mation. Because getting the data across the gap from 
screen to mind is what it’s all about. 

Most important, let’s get the data into a form we un¬ 
derstand; let’s turn it into valuable information. Of' the part 
of the human mind that processes incoming signals, 90 
percent is devoted to input from our stereoscopic visual 
system. Presented correctly, we can understand data in 
multidimensional form extremely well. 

Perhaps you’re tired of poring over stock tables and 
can’t find the patterns in a typical price/eamings chart. 
Some new programs take the sea of stock market data 
and shape it into a visual, moving, morphable picture 
that’s much better suited to our analog pattern-match¬ 
ing machinery. That’s the best way to leverage high-tech 
horsepower: Use it to turn data into shapes that make 
sense to us. 
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In the case of the interface to BYTE, expect to see 
more hard data expressed in new and compelling ways. 
Today I can’t give you a time-lapse view of the workings 
of a complex technology like OCR in the pages of BYTE. 
But I wish I could, and I’ll do everything I can to do the 
next best thing—even if I have to resort to flip-books in 
the comers of the magazine’s pages. 

I’m al.so a proponent of using all available technology 
to disseminate information. Luddites cry “so much for the 
face-to-face meeting’’ every time a new communications 
technology comes along. But a quick hop across the 
country in a crowded airliner quickly reminds you that 
people are still mshing to meetings around the globe. 

Look at the communications channels in front of you. 
Some are based on new technology (e.g.. E-mail, pagers, 
and voice mail), but some are relatively old (e.g., the 
telephone and postal mail). The one thing they share in 
common is that when they were introduced. Just about all 
of them were decried as culture killers of the worst degree. 

But the interesting thing is, almost all media are still be¬ 
ing used, and we’re better off for each of them. As each 
new method of transmitting information has come to be, 
we have come to understand which communications 
niche it fits best—even if it is a new niche. Every time we 
dash off a letter or pick up the phone, we make an in¬ 
formation-routing decision based on the nature of the in¬ 
formation we have to transmit, the feedback we want, 
and cost. Most of the time we make the right decision, and 
mostly we make it automatically—cellular phones for 
urgent conversations. E-mail for reasoned discussion, 
and pagers for immediate one-way short notes. 

I .say, give me more. Give me videoconferencing, give 
me wireless access to the Web, give me a (safe) im¬ 
planted cellular phone. I’ll still go out with friends on 
Friday nights, and I’ll always know where the off switch 
is when 1 want privacy. 

I love magazines—their portability, information den¬ 
sity, and character—but we all know that the paper mag¬ 
azine isn’t the best way to get every kind of information 
across. So stay tuned for initiatives that use the latest 
media to expand the bandwidth of the BYTE information 
flow. And write to me—paper, fax, or E-mail—and tell 
me what you’d like to see in BYTE. ■ 

- 

Raphael Needleman, Editor in Chief 
(rafe @ mcimail. com) 
fax: (603) 924-2550 











Color is color, unless 
you have delicate skmtones. 


Introducing the Phaser™540 color laser printer, 

the first desktop laser to print with photographic quality. It uses our 
continuous tone technology to produce prints unequaled by any half¬ 
tone color laser—that is, by any other desktop color laser. Imagine how 
polished your business charts will be at 600 dpi! And how easily they 
will print at nearly 4 pages per minute in full color. Naturally the 


Phaser 540 prints on your letteifiead in elegant color or precision black. 
And features Adobe~PostScript''ljevel 2 and Pimtone’s certified color. 
It networks to support any computers you 
choose. And it’s from Tektronix, a Fortune 500 
leader, where quality in workgroup color lasers 
passes the skin test with flying colors. 



Tektronix 

/ 


© 1994 Tektronix, Inc. All rights reserved. 
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free output sample, call 
800-835-6100, Ext. 1053. 








Scale it 


Technology 


Down, Up, Out 


You'll also like our distributed 
debugger, profiler, trace analy¬ 
sis tools, code-generating 
GUI builder - they're all 
engineered to save you time. 


Let's Talk 


w 

■ ■hy do so many 
realtime developers like 
working with QNX? 


If you know the UNIX® OS, 
you know the API and utilities 
of QNX or any POSIX OS. 
But when it comes to perfor¬ 
mance, you can't 
judge a POSIX OS 
by its cover - they're 
all supposed to look 
alike. Check out QNX's 
numbers (e.g. 5 psec 
per context switch on 
an 80486). 


If your realtime apps call for 
a proven, high-performance 
OS, call us. And ask all the 
detailed technical questions 
you can think of. After all, 

QNX is made by 
programmers for 


You'll like the tighter, 
faster code you get with 
the Watcom C/C++ 
optimizing compiler. 


programmers. 


POSIX Outside, 

Inside 


Performance 


QNX's modular architecture 
lets you scale down the OS 
to fit on a tiny ROM-based 
platform. Or scale it up to 
drive a resource-rich worksta¬ 
tion equipped with X and 
TCP/IP. 

Or scale it out to build a vast 
network running hundreds 
of CPUs. You can even 
"hot-swap" OS modules 
(filesystems, device 
drivers, system processes) 
on the fly at run time! 

Tools for r?793?l 






















Fits All 


Business 


Open Systems 


Why is QNX the leader 
in realtime OS technology? 
Proven 14-year track record, 
satisfied Fortune 500 customers, 
no-nonsense licensing policy. 
Gold support plan... 

The bottom line? QNX can give 
your realtime applications 
a real advantage. 


Let's Talk 


w 

■ Mhy do so many 
corporations succeed 
with QNX? 


One OS 


From cash registers to 
instmmentation, PDAs to robotic 
controllers, QNX is the only 
realtime OS that can be scaled 
to fit the platform. So your 
programmers won't waste time 
learning a new OS for every 
project. And you won't have 
to make another OS buying 
decision. Naturally, a single 
modular OS will cut the 
cost of your jjintime systems, 
because you pay for only the 
OS modules you use. 


POSlXfor 


As a certified POSIX OS, QNX 
lets you port applications quickly 
and easily across platforms. 
And programmers who know 
UNIX or any POSIX OS 
will be productive 
with QNX 
immediately. 


Runtime performance 
is critical, but so is beating 
your competitors to market. 
With QNX's rich develop¬ 
ment environment, your 
programmers will 
have the tools they need to 
produce better software 


sooner. 


Tools for 


Productivity 




The Leading Realtime f^for PCs 


Leading in Experience (Realtime os for PCs since 1981) 


Leading in Innovation (Mcrokemei distributed OS for PCs^nce 1984) 
Leading in Market Share (QNX outsells every other realtime OS for PCs) 

X 


800-676-0566 (extension 1002 ) 
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j, we were quite lost 
hout Axis print servers" 


Printers in mixed environments are often 
a problem to both users and network 
managers. But it does not have to be 
like that. 

Axis print servers, AXIS NPS 550 Rise 
and AXIS NPS 530/532, connect printers 
directly to your network, enabling all Ethernet benefits: 
the printer can be connected anywhere in the network, 
providing all users with access to high speed printing. 
Supervision and control over the printer is performed 
centrally. 

In short: Network printing made easier. 




Macintosh 


Call now or fox this coupon for a free evaluation unit, 
tel+46 46 14 05 00, fax+46 46 14 05 10 

r~| Call to arrong© a m Elhernet environment. Q Send me a copy of 1 
14 day "free trior. ^ ^ ^ Axis Guide to Open • 

□ Token Ring environment, NeKvork Printing. i 


Name 


Position 


Compony Nome 


Address 


Post Code 


Tel 


Fox 


4XIS. 

OOMMUNICATIONS 
Lund-ioston'Tokyo-Hofig Kong 

Axis Communkalions AB 
Schedevagen 16 
S-223 70bind 
Sweden 


Call from: France (16) 8532 6550, Germany 06404-91050, UK 01483-797 787. 
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Bulletprooi 


Introducing the latest additions to i 


just introduced a host 
of new ways to benefit from APC’s 
award-winning reliability. With 
solutions from surge protectors 
through midrange UPS systems to 
protea anything from a basic PC 
to the most advanced superserver, 
APC is your one-stop shop for 
reliable power protection. Call 
today for a more information on 
our new, enhanced product line of 
“ bulletproof” protection! 


Use APC’s new UPSs wrth our other award- 
winning products and accessories... 



SurgeArresC AC surge New ProtectNet'*‘ dma 

suppressors... Ime surge suppressors... 



Back-ups 


BEST VALUE POWER 
PROTECTION FOR PC 
WORKSTATIONS 

Uif with Campotj Presaria. JAM VdJoePo/nf und 
efjuivdene 3B6 and 4B6 PC workstations 


„ SIMPLE SIGNALING 



PERFORMANCE PROTECTION 
FOR ADVANCED UNIX 

WORKSTATIONS 

Use with SUN, HP, Sikon Graphics, /AM R/SC 6000. 
and UNIX workstations 


^ a; SIMPLE SIGNALING 



Accessories indudinf PowerMonoger" power 

Mecisure4.iPS7 contro/ centers, „ 

Caii-UPS'^ n and 
Share-UPS'\.. 


KEY: 


■ Unmatched surge and lightning 
protection for maximum hardware safety 

■ Site diagnostics automaticall/ spot 
missing ground and reversed polarity 

■ LAN signaling allows simple shutdown 
with interface kits (400 and above) 

User replaceable, hot-swappable 
batteries insure uptime safe disposal 

■ $25,000 lifetime Equipment Protection 

■ Available in 200, 280, 400, 600, 900, 

1250 Volt-Amps, Starting at $ 119 list. 


AW the protection ofBock^VPS. pius: 

■ Automatic voltage regulation provides 
enhanced protection against long duration 
brownouts and overvoltages 

■ Built-in network card/modem surge 
protection for maximum system integrity 

Intelligent Battery Management extends 
battery life and increases runtime 

■ Line-interactive design for better 
performance and reliability 

■ Available in 280, 420, 6S0 Volt-Amps. 
Starting at $ 199 lisL 



Performance, price 
Increase left right 



APC Exclusive! 


Software capabitity 
rating (I good-B heft) 

H Simpie signaWng 
provides safe 
shutdown in the event of 
an extended power loss. 
APC o/fers the indusijy's 
widest se/ection ofkjts. 
including PowerChute. 



in W^aihws UPS 
i^uenes, trnd dura hogging 



and anaipts. PowerChute 
vis offers serioi signaling. 

■■ ■■ ■■ Enhanced 

sjgnoWng ond SNMP 
manogemem allow full 
wide-area control, such as 
PowerChute PLUS and 
PowerNeL 




luKagg 




Resdki’Nt^^'s 












































Protection 


world’s best-selling UPS protection 



BEST VALUE SERVER 
PROTECTION FOR SMALL 
BUSINESS NETWORKS 

Use wrtft PS/2, DeW, FroUnco and equMent smaW 
busir>ess or deportment servers 


PERFORMANCE POWER 
MANAGEMENT FOR ADVANC’D 
BUSINESS NETWORKS 

Use with Proliant, IBM PC 55, rt/pho and equivalent 
servers and Internet devices 


ADVANCED HODULAR 
PROTECTION FOR 
DATACENTERS 

Use Wtth AS/400. HP9000, VAX, NetFmme ond 
eqo/voient minis-sen/ers 


^ , SERIAL SIGNALING 



JIL, ENHANCED SERIAL SIGNALING & SNMP MANAGEABLE 


AW the protecdori of 6ack-UPS Pro, pfus; 

■ Serial communication for enhanced 
network shutdown and control. Allows 
power quality event log, scheduling and 
UPS self-test. 

Ships vvitb PowerChute v/s software 
for maximum reliability and convenience 

■ Available in 420, 650 Volt-Amps* 
Starting at $349 list. 


AW the proiect/on of Smort-UPS v/s, p/us; 

■ Software configurable features 

SmartSlots for SNMP manageability 
means wide-area reliability and uptime 

■ Full sine vvave output 

■ Supports APC monitoring accessories, 
such as Share-UPS, Measure-UPS, Call-UPS 
and more. 

■ Rackmount and extended run models 

m Available in 250, 400, 700, 900, 1400. 
2000, 3000 Volt-Amps, Starting at $299. 


Aff die protection of Smort-UPS, p/us: 

Modular hot-swappable design for 
100% uptime 

■ Add runtime quickly and easily with 
mi c ro process o r-co n tro I le d SmartCe 11 s 

■ 60% lower lifecycle costs than 
comparable brands. 

■ Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 


So/utions to su/t any oppitcation 


APPLICATION 

VALUE 

PERFORMANCE 

HI-PERFORMANCE 

WORKSTATIONS 

BACK-UPS 

BACK-UPS PRO 

SMART-UPS 

SERVERS 

SMART-UPS v/s 

SMART-UPS 

MATRIX-UPS 

DATACENTERS 

- 

SMART-UPS 

MATRIX-UPS 




AMERICAN POWER CONVERSION 

Dept. A2 

800-800-4APC 










































































Letters 


On the Fence 

1 read your fascinating cover story "Ap¬ 
ple’s High-Tech Gamble” (December 
1994). You’ll hate this one: 1 bought the 
magazine and read the article because 1 
am a long-time Amiga guy whose wife is 
forcing him to give up the 
ghost and get a multimedia set¬ 
up for the kids. T’m trying to 
figure out what to buy^—a Mac 
or a PC? Although I loved your 
piece, I’m as confused as ever 
and can’t get off the fence. 

T Romaner 
7324 /. 204@€ompiL\e rve. com 


The standard argument is 
there more software avail- 


proximating function, suitable only for 
low-overhead waveform producHon in 
those cases where space is more impor¬ 
tant than accuracy. Obviously, 1 failed in 
passing on that intention in the article — 
mea culpa .—Rick Grehan 




Applet 
HigHdi 
GamW^^ 






Hie Pickiest Readers 


able for PCs than for Macs, and that in¬ 
cludes multimedia software as welL 
However, as an Amiga user, you'd prob¬ 
ably be happier with a Mac. / am biased, 
though: iformerly owned an Amiga and 
now own a Mac.^Tom Hulfttiii 


Real Pragrammers and Sine Waves 


Just to prove that BYTE read¬ 
ers can really sweat the de¬ 
tails, in Dean Abramson’s 
"Globalization of Windows” 
(November 1994), his expla¬ 
nation of the grouping of char¬ 
acters into scripts in Unicode 
contains a Haw, Abramson writes, B 
in Russian...shares the same glyph as the 
Latin B but belongs to the Cyrillic script?’ 
But the Cyrillic letter for V, not B, is 
shaped like a Latin B. Abramson could 
have selected the letters A, AT, M, O, or 
Tto make his point. 

EKyug Ewell 
Pkicenfm, CA 
74273.1010@ conipu.^cnv. com 


Thanks for reminding your readers that 
there are still some “real” programmers in 
the world. Although the intent of "Pro¬ 
gramming in Tight Spaces” (December 
1994) was not to present Chip Gracey’s 
sine-wave generator for its own sake, it 
would have been nice if you had publi.shed 
it without errors. After all, it’s only six in¬ 
structions. The first two lines of the loop 
should have read: 


Out hi / studied Rus.sianfor t wo years 
and really do know the difference be¬ 
tween the glyphs for the letters B and V. 
Too bad I didn V remember them when ! 
was editing the article!—Russell Kay 


You Didn't Gush Enough 


Leading the Witu^? 

After T finished reading the article "Ex¬ 
ploring Chicago and Daytona” (Novem¬ 
ber J994), 1 wondered about BYTE’s mo¬ 
tives to create such useless drivel. Maybe, 
1) you forgot about integrity and jumped 
on the Microsoft bandwagon; or 2) BYTE 
editors had too much lime on their hands; 
or 3) space aliens invaded BYTE. 

If you ask, "Do you agree.,.,” then you 
should allow the reader to respond, “No.” 
You have assumed that Chicago and Day¬ 
tona are the greatest operating systems 
and have completely ignored the possi¬ 
bility that some people may not want to 
upgrade to another Microsoft operating 
system. 

Gram Likely 
Cuigary, Atberiu 


A Compefitni Compiler Request 

As a professional programmer, I am de¬ 
lighted at the turn toward more in-depth 
and technical reports on trends, alliances, 
hardware, software, and standards. How¬ 
ever, 1 was disappoinlcd that you only al¬ 
lotted one page to the differences between 
Microsoft Visual C++ 2,0 and Borland 
C++ 4,5 (News & Views, November 
1994), especially since it affects so many 
programmers. I’m looking forward to a 
feature soon on the lowdown between all 
the compilers, 

Ted Gaum 
Dearborn. Ml 
pms 70 f.pmsford. com 


loop mov w.-velo 
snb sine.7 

Also, the listing caption on page 217 
should have mentioned that the program’s 
six steps actually consume seven instruc¬ 
tion cycles. At 20 MHz, those seven cycles 
will Lake 1,4 microseconds, not the J mi¬ 
crosecond quoted. 

Finally, Rick Grehan should have no¬ 
ticed that the program doesn’t actually pro¬ 
duce a sine wave at all Its output is a series 
of parabolas, generated by the well-known 
"doubledhe-difference” algorithm, 

Andy Warren 
FasrForyvard Erjgiocermg 
VLm, CA 

Thanks for the catches in the program 
listings. I feel particularly guilty about 
the sine-wave generating program itself. 
Chip Gracey presented it to me as an ap¬ 


In the article “Starting with a Clean 
Sheet” (November 1994), Dick Poun- 
latn is not doing justice to mod¬ 
ern APL when he says, "it is 
tempting to describe CleanSheel 
as a visual APL for the 1990s.” 

Thaf s like saying, “Counting is 
likely to be a good mathematics 
for the twenty-first century.” Be¬ 
cause of its nalurc, APL is not 
only one of the oldest computing 
languages but also one of the most 
promising of the next century. Ig¬ 
noring APL is like sticking by writing 
the word plus rather than the symbol +. 
APL IS the only language that can de¬ 
scribe a problem and then execute it on a 
computer in the ,same code—and because 
that code is interpreted, at the speed of 
thought. “APL as a Tool of Thought” is 
not just a phrase. 

Jan Karman 
Almt^r. Tfw Netheriamls 


The Problem’s HI the Premise 

Ben Smith’s review of The 
Unix Hater's Handbook 
(Books & CD-ROM, De¬ 
cember 1994) is really off- 
base, J picked up the book 
for the company library, 
and it has passed from 
hand lo hand ever since, 
I’ve heard nothing but fa¬ 
vorable comments from Unix and VMS 
programmers alike. Not only is the book 
humorous, ii’s also rather accurate tech¬ 
nically. It may not be a literary work of 

We want to hear from you. Address corre.^pon- 
dertce to Leners Editor. BYTE. One Phoenix 
Mill Lane, Peterborough. NH 03458; or you 
can send E-maii via dw biiernet or BfK to edi- 
tors(^bLK.com. Letters may he edited. 
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Accommodating the new extended Length 
data-grade Smm media, the EXB-SSOSXL Smm tape drive 
store 14 gigabytes of compressed data per cartridge. That's nearty 
two times the capacity of DDS-2 drives. Using the EXATAPE™ T 
data cartridge with its Recognition System assures users of the 
highest data reliability and integrity. And this new high-capacity 
tape drive can read the tapes written on any of the 750,000 
8mm tape drives in use today. Seamless integration with 
latest-generation Smm libraries 

protects your Smm investment EXAmmr 


Exabyte's neiu Smm XL Fape 
drive is the perfect union 
of copocify and reliobilify. 











Letters 


iLTU but it is fun reading and doesn’t 
deserve to be trashed. Read the book. Then 
fire the reviewer. 

Mike Parker 
CEO of Rincon Research 
Tucson, AZ 


Why Systems Fail 

In Scott Wallace’s article ’"Experts in the 
Field” (October 1994), he states, ’’Given 
that TestBench fa model-based expert sys¬ 
tem] focuses on failures and their causes, 
model-based reasoning tends to have lim¬ 
ited applicability for most prospective 
users.” This could not be further from the 
truth. 

Model-based systems arc much more 
applicable in the field of maintenance, be¬ 
cause it is much easier to design a test to 
determine how a system is functioning 
correctly than to design one for how it 
might fail. A correctly designed model- 
based system can delect problems that have 
never occurred, where a rule-based sys¬ 
tem cannot; the rule to take you down that 
branch of the diagnostic tree would not 
yet exist. 

Leonard J. Sparks 
SiherThome, CO 


RISC Re^sters 

1 read “AMD vs. Supennan” (November 
1994) and was wondering how the regis¬ 
ters are selected for the r-ops (RISC op¬ 
erations). Arc they predetlned? If so, how 
do they interact with the compiler-gener¬ 
ated ones? Wouldn’t you need to intro¬ 
duce some additional registers to hold the 
temporary results? 

Nader Bagherzadeh 
nacier@ ece. mi, edu 

AMD’s K5 has twice as many physical 
GPRs (general-purpose registers) as a 
conventional x86 processor, and it dy¬ 
namically renames those 16 GPRs to 
represent the architectural set of eight 
logical GPRs. Temporary/intennediate 
results are held in a physical register 
unlit validated, and Ihen the physical 
register is renamed as a logical register. 
This is hecoming a common technique in 
nu}dern processors^ It*s also used in the 
Cyrix MI and the Mips T5 (RiOOQQ). 
Basically, iPs just a way of getting 
around the limited register files of exist¬ 
ing CPU architectures, 

—Tom Haifhili 


Plug and Play and Warp 

The article “PCMCIA: Past, Present, and 
Promise" (November 1994) contains a 
glaring error. OS/2 2.1 does indeed support 
PCMCIA on third-party platforms (e.g., 
Toshiba laptops). IBM’s OS/2 Warp in¬ 
cludes PCMCIA Plug and Play already. 
Unfortunately, that fact destroys the au¬ 
thors thesis: that Windows 95 is the first 
Plug and Play OS. 

Mike Poller 
Atianm, GA 
mpotter @ lanierwsmMtiga. us 


BYTE Could Be an Addictionl 

Thanks for a great magazine. I have been 
an avid reader since 1987 or thereabouts. 
Reading BYTE has enabled me to earn 
my Electrical Engineering degree and stay 
ahead of the pack. A number of times I’ve 
considered giving up my subscription only 
to have someone at work ask me a question 
that ju.st happened to be covered in BYTE 
the month before. If you keep this up, I’ll 
never be able to cancel my subscription, 

Alan Ibbei 
Raxemetlow, NS, W„ Austmtia 


Byte: The Word 

1 would like to get the following on record: 
The word byte was coined around 1956 to 
1957 at MIT Lincoln Laboratories within 
a project called SAGE (the North Ameri¬ 
can Air Defense System), which was jolm- 
ly developed by Rand, Lincoln Labs, and 
IBM. In that era, computer memory struc¬ 
ture was already defined in terms of word 


size. A word consisted of x number of bits; 
a bit represented a binary notational posi¬ 
tion in a word. Operations typically oper¬ 
ated on all the bits in the full word. 

We coined ihe word byte to refer lo a 
logical set of bits les.s than a full word size. 
At that time, it was not defined specifically 
as X bits but typically referred to as a set of 
4 bits, as that was the size of most of our 
coded data items. Shortly afterward, 1 went 
on lo other responsibilities that removed 
me from SAGE. After having spent many 
years in Asia, I returned to the U.S. and 
was bemused lo find out that the word byte 
was being used in the new microcomput¬ 
er technology to refer to the basic ad- 
dressable memory unit. 

Louis G. Dooiey 
Ocuta, FL 


Rxes 

Headquarters Software (What’s New, De¬ 
cember 1994, page 242) has changed its 
name to Zanlel and is located in Pleasant 
Hill, California. 

In the “Don’t Write Off the Internet” text 
box (October 1994, page 52), Enterprise 
Integration Technologies, or HIT (Menlo 
Park, CA), was incorrectly referred to as 
Electronic Information Technologies. 

In ’These Maps Lead to the Desktop" (De¬ 
cember 1994, page 38), Arc View 2.0, men¬ 
tioned in the map caption, is developed 
and marketed by ESRl (Environmental 
Systems Re.search Institute). First St., a 
separate product developed on top of Arc- 
View, is marketed solely by Wessex. ■ 


COMING UP IN MARCH 


- 27 I'APE DRIVES 

The B YTE/NSTL lab tests several technologies of tape dri ves, ranging from 4- to 20- 
GB native capacity, lor speed, imerchangeabiliiy, reliabiliiy. and usability. 

• HSM SOFTWARE 

Finding ihe right Hierarchical Storage Management system lor your company is akin 
to finding ihe Holy Grail. Using NetWare and a mix of operating systems, we'll dis¬ 
cover the best and the worst of each. 

• AOENTS AWAY 

Our State of the Art section repons on the latest research on agent technology. 

• THE POST OFFICE GOES HIGH-TECH 

Client/server and object-oriented technology are helping to modernize the U.S. Post 
Office. 

• BYTE’S NEW CROSS-PEATEORM BENCHJVIARKS 

Our new low-level native-mode benchmarks are ready to roll. With a quick compile, 
these te.sts enable comprehensive comparisons of CPU and FPU performance across 
operating systems and processors. 
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When you buy a box of sweets, you oouldnl care less about the 
box. It’s the goodies you Ye after. 

In the same way, the hardware in a UPS system is a necessity 
to make the system work in the first place. 

But what turns this power backup into a true network power 
protection solution is intelligent software. Such as Flskars' LanSafe III for Novell 
NetWare. Novell NMSt OS/2, UNIX and Windows NT environments. LanSafe III 
for Novell NMS is fully SNMP compatible. 




Real-time graphical 
management 
console tor complete 
UPS contro! on the 
LAN. Any UPS in the 
network is just a 
click away 


Network shutdown 

LanSafe 11 Lis the core of Flskars’ new network power protection sotLrtion, In the 
case of a power outage, it provides sequenced shutdown for the whole network. 
Step 1: LanSafe III tells the workstations to send all data from their RAM caches 
to the server Then it shuts the workstations down. It even saves all unsaved 
data in a Windows workstation and shuts It down in an orderiy fashion - 

something no other software can dot 

Step 2: Bridges and other communications devices stay on long enough for the 
data to pass through. Then they are shut down. 

Step 3: The servers are supplied with power bng enough so that all data Is 
written on hard disk before the server is powered down. 

This new level of security is made possible by LanSafe III and a wide range 
of PowerRite Plus and PowerServer UPSs, covering all your power needs from 
250VAto6kVA, 

When other UPS vendors offer "^easy battery replacement", Flskars UPSs 
feature Advanced Battery Management (ABM^*^) technology which more than 
doubles battery life, typically outlasting the protected equipment!* And unlike com¬ 
petitive brands, Fiskars UPSs never crash the network even if a battery lest fails. 

Rskars Corporation 's UPS Group comprises two divisions: Deltec in the 
United States and Fiskars Power Systen 
in Europe. The Group has production 
facilities in the US, Finland and Mexico. 

The quickest way to really protect 
your network is to contact a Rskars 
authorised reseller right away. Phone us 
for the address of your nearest stockist. 



‘ In a t^ditiorial UPS the 
bfitlery typically needs 


battfifiea live up to 6 —10 
years. 


FISKARS II POWER SYSTEMS 

Rskars Power Systems, RO. Box 54, FIN-02921 Espoo. Finland 
Phone +358 0 452661, fax +358 0 45266396 


Circle 531 on Inquiry Card. 









News&Views 


general-purpose applications 
development* The other is the 
performance gap between in¬ 
terpretive or p-code languages 
versus true native compilers. 

For desktop developers, Del¬ 
phi has native connections for 
dBase and Paradox, as well as 


VISUAL PROGRAMMING 

Vi sual Pascal 
with a Punch 

Borland’s Delphi program addresses client/server and general-purpose 
applications development needs 


support for ODBC {Open Data¬ 
base Connectivity), Borland 
will bundle Delpld with Data¬ 
base Desktop, a tool for ma¬ 
nipulating dBase and Paradox 
tables, and Reportsmith, a re¬ 
port generator, Borland says 
this version of Delphi will be 
priced competitively with the 
professional edition of VB, 
which sells for about $330 re¬ 
tail. 

A high-end client/server ver¬ 
sion of Delphi will add Re- 
portSmith SQL; Local Inter¬ 
Base Server, which is a utility 
for developing networked In- 
terBase applications on single- 
user systems; SQL-Links, na¬ 
tive drivers that let you connect 
to Sybase, InterBase, Informix, 
and Oracle: suppon for ODBC; 
and Visual Query Builder, 


TOM R, HALRIILL 

P rogrammers have been waiting since 1991 for Borland International 
(Scotts Valley, CA, (800) 891-2223) to offer an alternative to Microsoft’s 
Visual Basic, the leading tool for rapid applications development on Win¬ 
dows. The wait is nearly over. Delphi, scheduled for release early this year, 
unites a VB-like visual design environment with the industrial strength of 
Borland’s Pascal compiler and database-connectivity engines. Judging from an 
early beta version, Delphi is a well-in¬ 
tegrated tool that will bring new ver¬ 
satility and performance to Windows 
development. 

It’s not that Windows developers 
are starved for tools. On the contrary, 
they’re well served by such products 
as VB, Visual C++, PowerBuilder, 

SQL Windows, Clarion for Windows, 

Smalltalk, Borland’s own C++ and 
Pascal compilers. Computer Associ¬ 
ates’ CA-Realizer, and many others. 

What’s different is that Delphi bridges 
two important gaps. One is the con¬ 
ceptual gap between visual tools pri¬ 
marily intended for client/server 
solutions versus full-blown program¬ 
ming languages more suitable for 


from Coromandel Industries 
(Forest Hills, NY). Borland 
says this version of Delphi will 
be priced *Veiy competitively’' 
with PowerSoft's PowerBuilder 
Enterprise, which sells for 
about $3295. 

But Delphi is much more 
than a client/server took ICs 
also a full-featured OOP (ob¬ 
ject-oriented programming) 
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Help 


Deipiii's visual design environment Is 
highly iivteractive. It lots you build 
native compiled programs wiUi little 
effort. Key parts are the oliiect 
inspector [leftl, component toolbar 
[top), and form dosser iright). 
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language capable of tackling 
almost any task, from casual 
freeware to commercial soft¬ 
ware. The underlying language 
is Object Pascal, a descendant 
of Turbm Pascal, which revo¬ 
lutionized DOS development 
in the 1980s and launched Bor¬ 
land. The compiler generates 
fast-running stand-alone exe¬ 
cutable files, as well as DLLs 
that are callable from C-H-, VB, 
dBase^ Paradox, and other 
tools. 

Delphi’s front end is a vi¬ 
sual interface that closely re¬ 
sembles VB* You create a user 
interface by drawing buttons, 
listboxes, text windows, menus, 
and other controls on a form. 
An object inspector lets you set 
the controls’ properties and de¬ 
fine the events they’ll respond 
to. When you define an event, 
Delphi automatically creates a 
hollow procedure in a separate 
code window, ready for you to 
plug in your code. 

Unlike the interface builders 
tacked onto some compilers, 
Delphi lets you move seam¬ 
lessly back and forth between 
the design environment and 
code windows. As you make 
changes to your forms, Delphi 
automatically generates, mod¬ 
ifies, or removes the appropri¬ 
ate code, and it does so without 


disturbing the code you’ve 
written manually. 

While Delphi imposes an 
object-oriented structure on 
your program, it doesn’t pre¬ 
vent you from reusing proce¬ 
dural legacy code. For exam¬ 
ple, I pa.sted large chunks of a 
DOS program that was written 
in Turbo Pascal into Delphi’s 
code window. Within a re¬ 
markably short time, 1 had a 


spanking new Windows ver¬ 
sion of my program up and 
running. 

You can also use VBXes 
(Visual Basic custom controls) 
and create your own reusable 
components. The components, 
however, are Del phi-specific. 
You can create VBXes with 
Delphi, but not until Microsoft 
releases Windows 95 will a 
subsequent version of Delphi 


allow you to build OCXes 
(OLE custom controls), A 32- 
bit version of Delphi will ship 
shonly after the release of Win¬ 
dows 95, 

Is Delphi the long-rumored 
“VB killer”? Probably not. 
However, it is a powerful tool 
that no longer requires you to 
usacrifice performance or ver¬ 
satility in return for rapid de¬ 
velopment. 


Comdex Attendees Say Pentium and PowerPC 

Windows 95 Will Dominate Battle for Market Share 


DECAI 



BYTE polled aKeodees ot Fall Comdex to see wliiclii operating eiyslem and proce^er family will be domtiianf over tite 
next five years. In operating systems, Windows 95 took the highest number of votes with 1497,. almost twice the votes 
that OS/2 received. Attendees overall were not as definftfve when answering which desktop processor will he dominant 
The Pentium and PowerPC were close in the vote. 


PRINTERS 

Lexmark Delivers Outstanding Resolution 


H ow much resolution do 
you really need from 
your printer? That is the ques¬ 
tion that Lexmark ((800) 358- 
5835) is asking—^and hoping 
to answer—with its Optra line 
of laser printers, which leap¬ 
frogs the Hewlett-Packard 
LaserJet standard by providing 
selectable resolutions of 300, 
600, and 1200 dots per inch. 

The Optra R, Lexmark’s en¬ 
try-level model, is an impres¬ 
sive product. For a list price of 
$1749 (or about the same price 
as an HP 600-dpi printer), you 
get a i2“page-per-minute print 
engine (8 ppm at 1200 dpi), 
PostScript Level 2 and PCL 
(Printer Control Language) 5, 
up to 129 shades of gray, au¬ 


tomatic emulation and inter¬ 
face switching, 2 MB of RAM, 
and an easy setup. Options in¬ 
clude a long-life (14,000-page} 
toner and duplexing. Print qual¬ 
ity was outstanding. 

But what does the average 
user gain from 1200-dpi print¬ 
ing? While it does produce four 
times the dots in a square inch 
(1200 by 1200 versus 600 by 
600), the difference in text 
quality is probably not apparent 
to most observers. However, 
for reproducing photographic 
and other gray-scale images, 
the extra resolution makes a 
significant and clearly dis¬ 
cernible difference. “For text 
only, 1200 dpi doesn’t make a 
big difference, except with 


small [e.g., 5 point] text,” says 
Charlie LeCompte, analyst for 
Lyra Research (Newton, MA), 
which tracks the printer indus¬ 
try. “But you don’t have to be 
a visual scientist to see the dif¬ 
ference in photographs. If print¬ 
ing out gray-scale images, 
you’ll be able to see the differ¬ 
ence pretty easily” 

However, don’t expect to 
see lots of other printer manu¬ 
facturers jumping on the 1200- 
dpi bandwagon anytime soon. 
Cost is an issue, and 1200-dpi 
technology is too expensive for 
the burgeoning home-office 
and personal laser-printer mar¬ 
ket Another drawback: Canon, 
the world’s leading engine 
manufacturer, has no immedi¬ 


ate plans for a 1200-dpi engine 
in the near term. “It isn’t easy 
to build a true 1200-dpi by 
1200'dpi engine,” says Marco 
Boer, a printer analyst with In¬ 
ternational Data Corp. (Fram¬ 
ingham, MA). He adds: “Mem¬ 
ory overhead is costly, and 
even Lexmark recommends at 
least 8 MB of memory for 
1200 printing, which would 
drive up the price/' 

What Boer and other ana¬ 
lysts do expect to .see is im¬ 
proved gray-scale printing from 
the competition. “For desktop 
publishing, the Lexmark is 
probably your best buy,” Boer 
says. And for now, Ixxmark 
has the market to itself. 

—Jon l*opper 
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BEST OF COMDEX 


Notebooks, NT Clusters Capture Awards 


T he 1994 Fall Comdex m Las Vegas 
featured scads of sleek new note¬ 
books, numerous Internet-navigation pro- 
grams» and the commercial debut of the 
32-bii Windows NT Workstation 3.5 and 
OS/2 Warp operating systems. BYTE ed^ 
itors searched the convention halls 
for innovative new products that 
had been publicly announced 
within 30 days of the show 
and that would strongly influ¬ 
ence business computing, 

IBM’s ThinkPad 755CD 
notebook PC ((800) 426-2968), 
winner of Best Portable System 
and Best of Show, features a J 0.4-inch ac¬ 
tive-matrix screen (65,536 colors at 640- 
by 480-pixel resolution); speakers; a dou¬ 
ble-speed multisession Photo CD CD- 
ROM drive; video acceleration that sup¬ 
ports full-screen, full-motion video; video 
capture and output; infrared ports; and 
much more. An IBM MWave DSP (digital 
signal processor) delivers CD-qualiiy 


BVTE 


sound and Sound Blaster support. The 
ThinkPad also has a 14.4-Kbps data/fax 
modem and a digital answering machine. 
The notebook, which is based on an Intel 
DX4 l(X)/33 processor, weighs about 7 
pounds and starts at $7599, 

DEC’S Clusters for Windows NT 
((800) 344-4825), a scalable set of 
servers that are addressed and 
managed as a single system, won 
as Most Significant Technolo¬ 
gy. Windows NT Server sys¬ 
tems, which can be based on In¬ 
tel 486, Pentium, and Alpha AXP 
PCs, offer redundancy of CPUs, stor¬ 
age, and communications hardware to min¬ 
imize disruptions of the network due to 
server downtime. Backup systems in a 
cluster can be active, performing normal 
server functions. 

DEC also won for Best System. Its Mul- 
tia MultiClient Desktop ((800) 777^343) 
Alpha-based system combines Windows 
NT Workstation 3.5, an XI I.R6 server. 


Best of Comdex Finalists 


Portable Systems Tadpole s ((800} 232-6656J 100-MHz 
Pentium-based PlOOO notebook; HewlettPackard's 
backlit 3.8-pound. 486-b3sed OmniBook 600 ((800] 
443-1254). 

Technology: A 4-Mbp3 infrared-technology proposal 
from HP, IBM, and Sharp; Digital Simultaneous Voice 
and Data, which Is being developed by a number of 
companies. 

Printer; Tektronisc s {(BOO) SSSeiOO) $8995 Phaser 
540 color laser printer: the dual-function dye-subrima- 
tion, wax-thermal transfer Pictura 310 Color Printer 
($4995} from Fargo Electronics ({800) 3274622}. 

System: DEC'S Alpha Server 2100 4/275, which com¬ 
bines four 275-MHz Alpha CPUs; the Apple Power Mac 
8100 running a PowerPC 601 chip at 110 MHz {(408) 
996-1010). 

Applications Software: Odyssey Developments ((303) 
689-9998) tsys Information retrieval and management 
software for Windows; Quattro Pro 6.0 for Windows 
from WordPerfect, Novell’s Appljcation Group {(801} 
429-7000). 

Development Software: OCR Document Recognition 
Technology toolkit for Windows, which Is being used 
by Detrina. WordPerfect, and other major software de¬ 


velopers, by Xerox Desktop Document Systems ({800} 
248-6550); MediaForge, a Windows muitlmedia au¬ 
thoring system from Strata ((800) 678-7282). 

Multiniedia Rardwarie: 3 Demon, a 3^D graphics acceler¬ 
ator from OmniComp Graphics {(713) 464-2990}; Me- 
diarTel. a telephony, fax/modem, and sound card for 
the PC from American Megatrends ((800) 828-9264). 

Mutthnedia SofhvarG: The Hotz Translator for Windows, 
a reaJlime computer-aided music performance and 
composition tool ({310} 474^)406): The Wall, A Living 
Memorial CD-ROM about the Vietnam Veterans Memo¬ 
rial, by Magnet Interactive Studios {(202} 625-1342 
exl, 275). 

Connectivity Software: The forthcoming Microsoft Net¬ 
work on-line service; LANtastic, a peer operating sys¬ 
tem for OS/2, by Artisoft ((800) 233^5564). 

Connectivity hardware: The Timex Data Link watch, 
which lets you transfer up to 70 PIM {personal Infor¬ 
mation manager) entries from your PC Into the watch 
((800) 367-8463); the Cyberspace internet Card, from 
iSDN^tek {$395, (415) 712-3000), 

Peripiiefal: IBM Storage System Division's Ultrastor XP 
SSA hard drive {(800) 426-3333. Dept. * 30): the 
MBR-7 CD-ROM Changer, by Mountain (see page 30), 


and support for IPX/SPX, TCP/IP, DEC- 
neU LAN Manager, NetBEUI, NetBIOS, 
and Path works. In another hardware cate¬ 
gory, Citizen America ((800) 477-4683) 
took the Best Printer award for its PN 60, 
a 2-page-per-minute, 36rkdot-per-inch unit 
that weighs about a pound and costs $399. 

Caere’s PageKeeper 2.0 ((800) 535- 
7226), a program that automatically in¬ 
dexes your PC files and lets you retrieve 
the informabou you need, won as Best Ap“ 
plication Software. Borland won the Best 
Development/System Software award for 
Delphi 95 (see page 22), 

Avid Technology’s ((508) 640-6789) 
Media Suite Pro for Windows, a 32-bit 
professional, nonlinear video-editing pro¬ 
gram, won as Best Multimedia Software. 
Video NT, a real-time MPEG compres¬ 
sion card that sells for just $600 from 
France-based Vi tec Multimedia (-1-33 1 
477306(X>), won as Best Multimedia Hard¬ 
ware. The card supports a maximum of 
15 “frame-per-second, full-screen, real-time 
encoding. 

ConnectSoft ((800) 234-9497) 
took honors for the Best Con¬ 
nectivity Software with its In¬ 
ternet Connection, which sup¬ 
ports Tniemet E-mail, a WWW 
(World Wide Web) browser, a 
graphical ftp interface, and a 
gopher application. Xircom’s 
((800) 438-4526) CreditCard 
Ethemet+Modem O, which com- 
bines Ethernet, a 19,2-Kbps 
data/14.4-Kbps send/receive fax 
modem, and cellular modem 
connectivity on one PCMCIA 
card, took the Best Connectivity 
Hardware award. 

The Best Peripheral award 
went to Panasonic’s CD-ROM/ 
Optical Disk System (see the re¬ 
lated story in this section). The 
award for Fall Comdex 1994 
Rookie went to BookLink Tech¬ 
nologies ((800) 453-7873), de¬ 
veloper of the Windows-based 
Internetworks viewer/browser 
for the Internet. Internetworks’ 
multithreading, support for OLE 
2, and customizability make it a 
worthy contender in the Internet 
surfing arena. 
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The New WatcomSQL 4.0. 
You WouM Think We Looked 
at Your Wish List 


Introducing the database server you’ve been waiting 
for: Watcom SQL 4.0. 

With powerful features like stored procedures, 
triggers and cascading updates and deletes, Watcom 
SQL 4.0 can enforce your business rules and ensure 
data integrity. 

In addition, dynamic multiple database support 
gives you and your users the unique ability to add 
and remove databases on the fly. 

And, take a look at our self-tuning query 
, optimizer; it learns as you use it. Each query 
^ performed against your database teaches 
the optimizer about your data, making it 
smarter... and faster. This dramatically 
reduces the costs associated with set- 
up and performance optimization of 
your DBMS by expert personnel. 

Also, the Watcom SQL product 
line includes both standalone 
and network servers built 
to allow you to 
seamlessly between 



This the 

^^^^^^HH^^database server with the 
^^Hpi^^tunctionality, performance and 
versatility you’ve been waiting for. 
Don’t let the price fool you! 

To clwck out tlK new featim ol Watcm 
cal 1-800-385^ today. 

Watcom 

A Powersoft Company 

Waicom and me Ughtntng Oevica are Irademarks of Watcom imemailonal Corporation Otfier trademarks 
are the properties of their respedivt oumers. Copyright 19d4 Watcom International Corporation 
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News & Views 


MAC AND PC NOTEBOOKS 


High-End Portables Take Off 


I igh-end notebooks, which pack performance and multi- 
I media capabilities in about a 7-pound package, are ac¬ 
counting for an increasing percentage of portable sales. This is due 
in part to a higher demand by businesses for desktop PC re¬ 
placements. The increased demand for these diminutive power¬ 
houses—along with the appearance of 3.3-V Pentium chips and 
greater availability of 9.5- and 10.4-inch active-matrix displays— 
has led to a wave of notebook introductions in recent months. 
Meanwhile, vendors are tracking advances in battery, screen, 
storage, processor, and bus technologies as they prepare the next 
versions of their products. 

High-end notebooks that sell for $4000 or more jumped from 
about 10 percent in 1993 to 25 percent in 1994 of the total num¬ 
ber of portable units shipped in the U.S., according to Bruce 
Stephen, an analyst at International Data Corp. (Framingham, 
MA). “We expect the premium products to hit and create a stir in 
Europe and Japan, too,” Stephen says. 

More and more companies are saying employees can have a 
desktop PC or a notebook PC, but not both. The high-end note¬ 
book lets mobile workers take their computing act on the road 
without sacrificing performance. When they return to the office, 
the notebook goes into a networked docking station with a full- 
size keyboard and display. 


NEW HIGH-END NOTEBOOKS 


IBM ThinkPad 755CD ((800) 426- 
2968); see page 24. 

NEC Technologies Versa M Series 

((800) 632-8377). High-resolution 
and truecolor displays highlight 
NEC’s Versa M family, available 
with a 75- or 100-MHz 486 pro¬ 
cessor and 9.5-Inch active-matrix 
or dual-scan passive-matrix dis¬ 
plays. True-color active-matrix 
models are capable of displaying 
16 million colors at 640- by 480- 
pixel resolution, and high-resolu¬ 
tion-color active-matrix models of¬ 
fer 800- by 600-pixel resolution 
with 256 colors. 

Texas Instruments TravelMate 5000 

((800) 848-3927). Tl’s 75-MHz 
Pentium notebook features PCI- 
bus architecture, NTSC. PAL. and 
SuperVideo out; built-in sound 
and speakers; dual lithium-ion 
battery packs; and a 10.4-inch ac¬ 
tive-matrix screen. 

Apple Computer Powerfiook S40c 
and 520c ((800) 538-9696). Ap¬ 
ple’s 540c (active-matrix) and 
520c (dual-scan passive-matrix) 
are now available with 500- and 
320-MB hard drives, respectively. 


Apple says it will formally intro¬ 
duce its first PowerPC-based 
notebook this summer. 

Hewlett-Packard OmniBook 4000 PC 

((800) 752-0900). HP’s first high- 
end notebook features either a 
10.3-inch passive-matrix or 10.4- 
inch active-matrix screen. 

Tadpole PIOOO ((800) 232-6656). 
Tadpole now has a Pentium- 
based notebook with PCI-based 
graphics, built-in sound. SCSI, 
and PCMCIA. 

Toshiba 4900CT ((714) 583-3000). 
The T4900CT, a 75-MHz Pentium- 
based notebook, ships with 8 to 
40 MB of fast EDO RAM. which 
the company says eliminates the 
need for an L2 cache controller. 

Epson ActionNote 800 series ((800) 
374-7300 or (800) 289-3776). 
Epson’s first multimedia-ready 
notebooks will include active- and 
passive-matrix models. 

AST Research Ascentia 910N ((800) 
8764278). AST’s 910N features 
an Intel 486DX4/75 processor 
and is the company’s first note¬ 
book to use lithium-ion batteries. 



High-end notebooks such as ( 
paq’s LTE Elite or Gateway 20(X)’a 
new ColorBook2 typically 
come with a 486DX4 or 
Pentium processor 
(or a 68040 pro¬ 
cessor if you own 
an Apple PowerBook), 

PCMCIA, a data/fax modem, and up to 
an 810-MB hard drive. Other features can in¬ 
clude an integrated CD-ROM drive, infrared 
I/O, removable components (e.g., screens, 
floppy drives, and hard drives), sound and 
video I/O, and active-matrix or less expen¬ 
sive dual-scan passive-matrix screens. BYTE 
surveyed a number of notebook vendors to 
gauge where this category is headed. Here 
are their predictions: 


The IBM ThinkPad 
755CD’s lift-up 
keyt>oard lets you 
remove the CD- 
ROM drive and 
install a removable 
disk drive or a 
PCMCIA cartridge 
to add an 
additional card 
slot. 


Displays: The 10.4-inch screen will become the standard, and 
9.4-inch active-matrix screens will migrate to value and midrange 
notebook lines. Look for 11-inch displays and wider availability 
of notebooks with better than 640- by 480-pixel resolution. NEC 
sells a model with 800- by 600-pixel SVGA resolution and another 
that supports up to 16 million colors. Bob Levin, director of 
product marketing for NEC Technologies’ portable computer 
systems group (San Jose, CA), predicts the arrival of notebooks 
with 1024- by 768-pixel resolution sometime this year. The 800- 
by 600-pixel resolution should hold appeal for CAD/CAM, heavy- 
duty spreadsheet, and engineering applications. 

Hard drives: Users can select hard drives of up to 810 MB, but XA- 
inch 1-GB drives should be introduced early this year. Look for 
drives to get slimmer, migrating from 17 and 19 mm down to a 
height of 12 mm. 

PCMCIA: This has become a standard I/O interface for notebooks. 
Look for the first notebooks that implement the 32-bit PCMCIA 
(aka Card Bus) standard to be introduced in the fall. 

Batteries: High-end notebooks use either NiMH (nickel-metal-hy¬ 
dride) or the newer lithium-ion technology, but most vendors 
predict a migration to lithium-ion this year. It holds its charge bet¬ 
ter and delivers more power than NiMH. 

PCI: Look for PCI (Peripheral Component Interconnect) to emerge 
as more Pentium-based notebooks come on-line. Apple should 
also unveil its first PCI notebook this year. 

Integrated CD-ROM: Some units (e.g., the IBM ThinkPad 755CD) 
already have built-in CD-ROM drives, and other vendors will 
introduce them. 

This year should see a continued series of balancing acts by en¬ 
gineers looking to add bigger screens while measuring the trade¬ 
off in battery life and weight. However, the compromises should 
be less obvious as notebooks are introduced throughout the year. 
This means you’ll have more full-featured computers with about 
the same size and weight to choose from the next time you up¬ 
grade your “desktop’ ’ computer. — Dave Andrews 


26 BVXE FEBRUARY 1995 









Create 
voijr own 


Data discs 


Audio discs 


Mixed mode 
discs 


Jewel case 
inserts 



The Easiest Way to Create CDs 


Corel CD Creator records CD-ROM, CD-Audio, and mixed mode discs in a few 
easy steps* Simply design the layout of the information and let Corel CD Creator 
record your disc using any Corel certified recorder! 

So Eooy! So Poworfvl! Idool Forx 


Create loyotjts in only □ 
few steps 

The Disc Wizard guides 
you through every step 
Add information from 
other applications 
using ''drag and drop" 
"Drag and drop” layout 
design using OLE 2.0 


OqIq and audio can be 
recorded lo the same disc 
Supports single session 
□nd multisession discs 
Allows incremental or 
multivolume sessions 
on multisession discs 
Writes MS-DOS or 
130-9660 format 


Archiving data 

Distributing data 

Mixing music 

Multimedia 

presentations 

CD-ROM 

publishing 


Corsl CD Crealor works with the following recorders; 

Kodak CD Writer 200 + Philips CDD321 /522 Ricoh RS920OCD 

Kodak PCD200/225 Philips Mognavon CD0521 

Microboardf Pbywrita 1000 PiQsmgn RF4000/RF^100 


ill product at]d company names are irederriarksof oompentei. 


SmortS Friendly CD-R 1002/2000/4000 
Ya™hp CDE 100/CDR lOO 
with more oddfld morTthlyl 
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News & Views 


OPTICAL STORAGE 


Rewritable Drive Integrates Two Optical Technologies 


O ptical phase change has promised 
the most as a rewritable medium, 
but high hardware and medium costs have 
kept it out of the mainstream. Matsushita 
hopes to change that At Comdex, its Pana¬ 
sonic Communications and Systems Co. 
(Secaucus, NJ) showed a hybrid quad- 
speed CD-ROM reader/phase-change read- 
write device that it refers to as PD {phase- 
change dual). The half-height drive uses 
the same laser mechanism to read CD- 
ROMs and to read and write phase-change 
cartridges. The one-sided 


mechanism had to be redesigned, because 
the phase-change medium is enclosed and 
the CD-ROM medium is not. 

According to Rich Harada, Panasonic’s 
national marketing manager for optical 
drive products, the most difficult part of 
the design process was to develop a more 
sensitive phase-change medium that was 
also cheaper. This allowed the use of a 
smaller, less powerful laser.However, the 
new medium is incompatible with all 
other current phase-change drives. 


phase-change discs can 
hold up to 650 MB of un¬ 
compressed data, and a 
PD drive delivers a 
claimed average read 
rate for the phase- 
change disc of 870 Kbps. 

The laser mechanism 
is surprisingly simple for 
a hybrid device (see the 
figure), especialiy when 
you consider the differences 
between phase-change and 
CD-ROM media. Tracks on 
a CD-ROM, for example, are 
arranged in a spiral. Phase 
change, on the other hand, uses 
the same concentric track arrange¬ 
ment as your hard drive. 

The Matsushita device aulomatically 
senses which type of medium is in the unit 
and handles it accordingly. The loading 


Micro Optical Head 


Photo detector 

Laser diode 



Polarized 

hologram 


Collimator tens 


The PtI laser machanism Is similar to that of a standani 
CD-ROM drive. A hey difference Is the use of a pdarized 
hiilagrani^ which improves the efficiency of the laser 
while reading phase-change discs. 


Panasonic expects a complete PD drive 
kit to retail tor less than $ l(K)0 and appear 
sometime this quarter. Plasmon Data, 
which collaborated with Matsushita on de¬ 
veloping the medium, says the price for 
the medium could go under $50 per disc in 
quantity. Plasmon has already announced 
a commercial PD drive that’s called the 
PD2000e. NEC Technologies has said it 
will use PD drives in a line of multimedia 
PCs to be sold in Japan. Harada says that 
several U.S. manufacturers will make sim¬ 
ilar announcements early this year. 

Will PD fly? Its pricing is at¬ 
tractive for a removable high- 
capacity storage device. The 
phase-change medium is 
faster and more durable 
than tape and much 
cheaper than removable 
hard drives. Both Pana¬ 
sonic and Plasmon say 
they will first target tradi¬ 
tional users of removable 
storage, in areas such as pre¬ 
press and imaging. 

Bob Kaizive, an analyst 
with Disk/Trend (Mountain 
View, CA), thinks PD may suc¬ 
ceed in the mass market. 'The 
optical industry in the past, except 
for CD-ROM, has shown the ability to 
shoot itself in the foot. [PD] may be the 
way to break out of this pattern." 

—Michael Nadeau 


diode unit 


SIGNIFICANT ENTERPRISE DATA-STORAGE-DEVlOE DEVELOPMENTS 


PllODHCPCCMPflNy _ 

Low-cost CD-Record able, multiple vendors 
Rewrltabte GD-ROM, JVC, Ricoh, Sony 
Min [Disk, Sony, MO (magneto-optical) 

3’^lnch MO/hrgh-density 3^-inch MO 
5J^-lnch 4X MO. Sony, HP, Maxoptix 
100-GB digital linear tape, DEG 
Tape mini loaders. HP, Conner, Rexon, Sony 
New technology prototype tape. IBM 
Nontracking tape. Sony. Datasonlx 
1.8-rnch 1-GB/1-inch 1-GB hard drive 
2J^-inch 1-GB hard drive 

Compact flash solid-state, SunDfsk 
Cached-actuator storage device, DEC, ZItel 

Network storage applicances, multiple 


DESCIItPTlON/AVAILABlLITY 

Drives for under $1000, this year 
Phase-change techrrology, this year or 1996 
2/^-inch 140-MB, now 

120-. 240-MB now/6S0-MB this year or 1996 

5.2- GB. faster access, 1996 
Half-Inch DLT cartridge, 1996 

4-mm DAT technoiogy/robotios, now 
IBM 3490 half-inch cartridge, this year 

1.2- GB, now 
This year/1998 

MR !hln-fi1m heads, alternate substrate, 
fluid-film motors, this year 
32-Mb EEPROMs. up to 15 MB, this year 
Solid-state cache at actuator level of single 
hard drive; highly interactive algorithms, now 
Device with 16-MB RAM cache, 2-GB disk cache, 
and 60-GB optical jukebox, now 


SISHIfICAHCE _ 

In-house publishing 

Rewritable, not multisession; challenges MO 

Potential CD-ROM replacement 

Low-c?ost optica! storage 

Increased capacity, I/O 

Increased 51^-inch capacity 

Automated media handling, high capacity 

10-GB, fills 3490 capacity gap 

Postage stamp-size cartridge 

High-capacity storage/muftiple-GB RAID on a card 

Up to 5-GB multidrive Internal storage per bay 

See January News&Views, page 30 
Higher I/O speed, l^etter performance 

High-performance networked optical storage 


(Source; Slfale^c ReseafCfi Corp. (loimerly PenptWfal Stfateg^esJ, Santa Barbara, CA) 
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Daewoo 

Crystal Monitors. 

Get a 

.. MARCH 8 15, 1995 

sharper view. 

^ ^ Haini,D72 



Daewoo Cry^stal Monitors ojfjTer incredibly sharp, 
JIicber-/ree picture quality Wbicfi explains why, last 
year alone, we shipped several million of them to 
some of the world's biggest and most respected 
companies. Our range of power- 


saving Crystal Monitors offers a variety of screen 
sizes and features to suit dijfferent needs. And 
compatibility with important industry standards. So 
take a good look at Daewoo Crystal Monitors. And 
get a sharper view. 



European headquarters: Daewoo Electronics BV, Kruisweg821^ 2132 NG Hoofddorp, The Netherlands, 

Tet. +31 (0)2503-36530, Fax +31 (0)2503-37214. 
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News & Views 


NETWORKING 

It’s Getting Easier to 
Integrate Multiple CDs 

T he integration of CD- 
ROM jukeboxes (i.e., 
changers) and towers on a net¬ 
work is beconning more seam¬ 
less* thanks to new hardware 
and software prtxlucts for LAN 
administrators. Companies of¬ 
ten have multiple electronic 
reference libraries on CD- 
ROMs that users must have ac¬ 
cess to, according to Patty 
Chang, principal analyst in the 
computer systems and periph¬ 
erals group at Daiaquesl (San 
Jose, CA). Research groups 
frequently use many data¬ 
bases/' says Chung. “Some of 
which the entire company 
might use, while other [discs] 
might be needed for only a 
handful of people.” 

One way to handle tliese dif¬ 
ferent needs when it comes to 
accessing CDs is to swap discs 
in and out of a single drive. A 
more efilcienl approach is to 
use a CD-ROM drive that ac¬ 
commodates multiple CDs. 

However, integrating a CD 
changer onto a network is not 
always straightforward. 

Products such as MaeProd- 
ucts USA's Magic CD 6 Quad- 
raspin and Pioneer's DRM- 
6t)2X offer a six-drive unit with 
a device driver that identifies 
multiple CDs in the unit's 
changer through different drive 
letters (see “Fast Access to 
Multiple CDs/' September 
1994 BYTE, page 182). Bui 
when you remove a specitic li¬ 
brary from one slot and place it 
in another, an application may 
not be able to find the CD. 

That's because the cartridge 
slots are mapped to separate 
network or user drives. When 
this happens, someone has to 
return ihe CDs to their coitccI 
slots or remap the drives to run 
a particular application. This 
exercise in CD-ROM swapping 
can annoy and frustrate users. 



Leadtools^ Comprehensive Imaging Devetopment Toolkit 


in rare InstanceSj I have the prnilage of workii^ with packages void of 
feature-bedecked user front ends that need a CD^ItOM's worth of doc- 
nmentation to tnasten Such ts the case with Leadtools, from Lead 
Technologies ((704) 3S2-5532; fax (704} 372 8161). LeacKools does 
one tiling—image manipulation—and it does it right. 

The whole package amounts to a floppy disk and a book. Leadtools 

Professional 4.0 (for both 
DOS and Windows) consists 
of a DLL and a library that 
lets you call the DLL. VouTI 
need a Borland or Microsoft C 
compiler (or a compiler that 
is compatible enough to read 
standard .LIB files; I used 
Watcom C/C++ 10.0). The 
product is also available in 
versions for Windows NT and 
Clipper^ Visual Basici and 
FoxPro programmers. 

The Leadtools DLL provides routines that can read, wrfte^ and ma¬ 
nipulate image files. H understands more file formats than I can list— 
some, I am embarrassed to say, I hadn't even heard of. Some of tiie fa¬ 
miliar formats H: understands are Taiga, TIFF, PCX, GIF, EPS, Windows 
Metafiles, MacPaint, WordPerfect raster files, and the lowly BMP (i.e., 
bit-map] file. Leadtools does have access limitations on some formats. 
For example, it can read Kodak Photo CP files, hut it can't write them 
due to licensing restrictions by Kodak. 

Leadtools’ manipulation functions are similarly diverse. Vou can 
sharpen, blur, rotafe, flip, posterize, filter, and create mosaic (Le., 
pixel-tiled) images. Every function I’ve ever seen in professional im- 
age^mantpulation packages is here—and then some. AdditkHially, when 
you tell Leadtools to actually display an image, you can control the 
painting eff^. It can ^^wipe’^ from left to right, right to left, top to 
bottom, or bottom to top. Hie image can ''materialize” as random pix¬ 
els are property illuminated. You can even have the image spiral into ex¬ 
istence. 

Hie Leadtools disk is crawling with sample programs, each exercis¬ 
ing a different class of functions from the DLL. If you need to see what 
an effect looks dhe (some ate often hard to describe), the designers have 
thankfully provided several "exerciser^’ programs in executable fonn, 
along with sample images. You can toad an image and try out the effect 
before adding it to your program. 

Granted, the $735 price is steep, but it gets you DOS and Windows, 
plus royaHy-fnee distribution rights to whatever applications you build, 
ff I had to write my own personal version of Adobe Photoshop, Leadtools 
is where I’d start. 


MA* (508) 623-3300) touk a 
similar bui more ambitious ap¬ 
proach by providing single- 
drive-letter access to multiple 
CD-ROM drives and jukebox¬ 
es, Smart Storage already sells 
SmartCD* a program tor PC 
networks or NFS (Network 
File System) clients that pro¬ 
vides application- and device- 
independent access to CD- 
ROM drives, jukeboxes, and 
towers. The company plans to 
introduce two new programs 
in the first quarter: Smart CD 
Library for networks and Smart 
CD Manager for stand-alone 
PCs (the pricing of these pro¬ 
grams was undetermined at 
press time). In addition to vir¬ 
tualizing CDs into one drive 
letter, both products will pre¬ 
sent users with a friendly DOS 
or Windows interface for se¬ 
lecting a CD-ROM application 
to run from a pool of CDs. 

—Salvatore Salamone 



Both hardware and software 
vendors have devi,sed solutions 
to this problem. Mountain Net¬ 
work Solutions' (Scolts Val¬ 
ley, CA, (408) 438-6650) dou^ 
ble-speed CD7 Minichanger (it 
will sell on the street for 
about $499), which ac¬ 
commodates seven CDs, 
virtualizes all the CDs 
into one drive, thus elim¬ 
inating the need to remap 
drives lo specific appli¬ 
cations. When you re- 
quesi a program or data 
on a CD, the drive looks 
for the CD with the par¬ 
ticular application and 
loads it The CD7 Mini¬ 
changer lets you pop out a CD 
in the drive while still letting 
users access Ihe remaining 
CDs, This makes accessing fre¬ 
quently used databases, as well 
as the occasionally needed CD, 
easier for most users. 

Smart Storage (Andover. 


Ihe Image of this airplane was enhanced 
using leadtods’ ambos^ function. 
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Y ou decide. One hour, four 
hours, eight hours; whatever 
your emergency backup time 
requirements are.*.UPSONlC 
System Series is the answer. 

As a world leader with over 
2 million units installed, 
UPSON IC now announces the 


COMPARE 

UPSONKC 


UPSONIC 

SYSTEM 


BEST 

FORTRESS 


A PC 
MATRIX 


TECHNOLOGY 

DOUBLE 

CONVERSION 

ON-UNE 

SINGLE 

CONVERSION 

WARRANTY* 

STANDARD 
ON SITE 

OPTIONAL 

ON SITE 

SOFTWARE 

INTERFACE 

PORTS 

3-STANDARD 

1-STANDARD 


SIKSLE 

CONVERSION 


OPTIONAL 

OMsrre 


t-STANDARD 


V 

For a 
detailed 
explanation of 
why you should 
Conversion vs. Single Conversion 


next generation ‘‘SYSTEM SERIES" UPS, built to UPS technology, Call UPSONIC TODAY 
ISO-9001 manufacturing standards. 


Most single conversion UPS systems only filter the 
power. UPSONIC SYSTEM SERIES converts and 
regenerates the utility to constantly deliver the 
Ultimate Cc^mputer Grade Power. 


UK 


Extend yowr Run Time Indefinitely* 
Hour, c^er hour, after fimir*** 


UPSONias A-Scri£s 

of OPS SysteiTU 



1> 



(44)-l-793-875-787 

When Quality and Reliability Count. 
You can Count on UPSONIC. 

Time After Time 

UPSONIC 


J. ■ 


■ m 


Australia 6l^3-‘764'0074 * China 86^20^221^6573 • Hong Kong 852^13-3855 • South Africa 27-im74'2587/8/9 
Taiwan &86'-2'501-5516 • United Kingdom 44-1-793-875-757 • Gennany 49-2234-79911 • United States - North & South America 714-448-9500 


t4Sl8d CHIIy. Movall rw wafrarUy with respect Id Ifee pnjduct. AH brand cir pfoduct nameE era trademecks or regolefad iTHderturks □< Iheur reepedive bckler. ComfHEitivB injennafticin based nn evalMile product inlormelion August 1964. 
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News & Views 


INTRACOMPANY FAXING 

Brooktrout Cuts the Cost 
of Internal Faxing 








F axing is popular to everyone except, per¬ 
haps, the person responsible for paying the 
phone bill to send all those faxes. Fortune 5Q0 
companies spend between $5.4 and $7.2 mil¬ 
lion annually (36 percent of tlieir total telecom¬ 
munications charges) for fax transmissions, ac¬ 
cording to a 1994 Gallup poll on fax usage 
conducted for Pitney Bowes, That figure is cer¬ 
tain to grow, because the number of devices that 
let you send faxes is predicted to increase by 
more than 20 percent per year over the next four 
years, according to BIS Strategic Decisions 
(Norwcll, MA). 

Many companies have cxisling private net¬ 
works to cairy their voice and data 
traffic, but less than 20 percent ^ 

of the Fortune 500 companies a 

use those private networks lo ’ - 

send faxes between sites. In¬ 
stead, they use the public tele¬ 
phone network, incurring dial-up 
charges for each transmission. The 
Gallup poll found that 55 percent 
of the fax traffic is destined for a 
fax machine within the organiza¬ 
tion. Companies could save millions 
of dollars a year if they used their 
private networks for this traffic. 

Until recently, there's been a good 
reason not to send faxes over those 
private networks. Because faxing is 
analog, it is treated as voice traffic. 

And most companies compress this 
traffic before letting it traverse their 
digital networks. This can play hav- ^ 
oc with fax transmissions, causing 
fax machines al opposite ends of a 
connection to gel out of sync and drop 
the link, requiring the fax to be rcirans- 
mitied. Additionally, analog faxing takes 
64 KB of bandwidth; few companies are 
willing to allocate that much bandwidth 
simply for faxing. 

The Brooktrout Networks Group (Richard- 
.son, TX, (214) 907-0885) developed a novel 
approach that gets around these problems and 
lets you send faxes over existing time-division 
multiplexing and X.25 networks and other 
LAN/WAN technologies. The company's 
DAFS FaxRouter first digitizes the fax and then 


transmits it in a store-and-forward manner lo 
another FaxRouter. The FaxRouter then con¬ 
verts the digital signal back to analog for deliv¬ 
ery to a fax machine. 

This lets a company allocate a low-speed 
channel (e,g., a 19.2-Kbps data channel in a 
multiplexer) lo fax traffic. And transmissions 
can be sent at even lower rates, such as 1,2 Kbps, 
thanks to the store-and-forward capability. 

The big advantage to using the FaxRouter is 
the cost savings when private networks are used 
to bypass the public telephone network. One 
user of the FaxRouter, a Fortune 500 manufac¬ 
turer that has an international private network 
(who didn't want to be identified), says the pay¬ 
back period for the $2500 unit is about two 
weeks. 

The FaxRouter also lets a person working at 
home send a fax to a inng-disiance location for 
the co.st of a ItJcai call. For example, suppose a 
company has FaxRouters in New York and 
San Francisco and the sites are connected by 
73 s a private network. A home-based worker in 
Brooklyn wishing to send a fax lo the San 
Francisco office simply dials the Fax- 
^ Router in the New York office and en¬ 
ters the destination phone number. The 
Brooktrout unit will deliver the fax to 
the San Francisco office. 

Because the tax is converted to dig¬ 
ital traffic, it can also be Ciuried over 
traditional data netw'orks. For exam¬ 
ple, BrooktRuit, in conjunct ion with 
Cisco Systems (Menlo Park, 
CA), has demoastraied that it 
can send digitized fax traffic 
over LAN internetworks. In 
the demonstration, fax data 
packets were sent over an 
Ethernet LAN to a Cisco 
4{X)l) router, which bridged 
the traffic over an iniemei- 



'II.S. Computer 
Fax Shipments 

(in thousands of units) 

Fax transmissions are 
likely to continue to grew 
as more devices are 
Installed to send faxes, 
Tlie figure includes 
centralized systems, LAN 
fax servers, and fax 
modems. 


work. A second Cisco 4(KX) 
router received the fax data 
packets and forwarded 
them to a FaxRouter, which 
then converted the packets 
into G3 format and deliv¬ 
ered them to a fax tnachine. 

— 



U^. Memories? 


In January 1990, a group of 
major U.S. semEconductor 
and computer firms, Includ¬ 
ing Advanced Micro Devices, 
DEC, HP, IBM, Intei, LSI Log¬ 
ic, and National Semiconduc¬ 
tor, announced plans to form 
a new independent company 
called U.S. Memories. The 
Intention was to make the 
U.S, once again a major pro¬ 
ducer of DRAMs and to en¬ 
sure a domestic supply of 
the memory chips, U.S. pro¬ 
duction of DRAMs had dwin¬ 
dled to under 10 percent, 
with Texas Instruments and 
Micron the only commercial 
suppliers. Headed by former 
IBM executive Sanford Kane, 
U.S, Memories was arv 
nounced before it had the re¬ 
quired funding to begin com 
struct I on of a factory and lo 
begin production of IBM-de¬ 
signed 4-Mb DRAMs. 


The plan was to raise 
about $500 million from a 
variety of semiconductor and 
computer companies. Be¬ 
cause many of the potential 
Investors got cold feet. U.S. 
Memories never got off the 
gro u nd. 0th e r co m pan i es, 
such as Sun and Apple, de¬ 
clined to join the cooperative 
venture. Today, Micron and 
Tl are still the only major pro¬ 
ducers of DRAMs In the U.S., 
although Motorola has begun 
commercial manufacture of 
DRAMs again. According to 
statistics ffom the market re¬ 
search firm Instat, U.S, pro¬ 
duction of DRAMs accounts 
for only 15 percent of the 
world market, with Japan and 
Korea holding the lion’s 
share of the rest. This is 
some improvement over 
1990 (largely due to the 
reentry of Motorola Into the 
market), but it's a far cry 
from the ambitious goals of 
U.S, Memories. 

— Nick Saran 
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Brilliance 21A Monitor with 

CyberScreen® Technology U's bard to imagine how 


you can improve the picture quality of a Brilliance Monitor- But take a look at the new 
Brilliance 21A with CyberScreen Technology and you'll see that Philips’ latest 
invention has just done that. Philips 21 inch with CyberScreen Technology is the 
world's first totally digitalized monitor. This means that it gives you unparalleled 
monitor performance in terms of digital convergence correction and colour 
and brightness uniformity right to the very edge of the screen. This degree of accuracy is absolutely essential for 
design work, DTP, CAD/CAM and all operations where colour matching is critkaL CyberScreen Technology 
also features the magnetometer which completely neutralizes magnetic variations. So take a look at the Philips 21A 
with CyberScreen Technology and you’ll be amazed just how clever Brilliance can be. C^^erScrcCn 


i 


Look how clever Brilliani 


MARCH 8-15, 1995 

CeBITs 

HANNOVER 

Hall 8 
B02>04 


0 


mfuMJifcr 


HIGH HisonmoN mmoHs 


®BrilUaftce CyberScreen arc registered iradcmarks of Bhitips Eiectroriics N.V. 





PHILIPS 




PMtUPS 


YOU 


Circle 541 on Inquiry Card* 











THE SMART ALTERNATIVE „ 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB ol 
storage, and you can also replace the 3.5’ 
FDD with additional modules.Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


... LEO DESIGNote 


MARCH 8*15, 1995 

rf1CeBIT% 

A N N 0 V E R 

Hall II F 35 

Authorized Distributor: 

BADER AL MULLA & BROTHERS COWaCKUWAfT) 
Ta:96&-244-5040 FAX: 966-243-7285 
AMERICAN TECHNOLOGIESJNC (PHUPPWES) 
Ta:63-2-7740Q2 FAX 63-2-788629 
aNTERPRISE NTKNATKDNAL IMTH). (UK.) 
la 44-266-463754 FAX: 44-266-843174 
GOOD LUCK IMPORT EXPORT CoJLId (THARAND) 
TEL:662-2132800 FAX: 662-2125810 


IQCINTERNATIONAL COMPUTER (SA) (PTY) LTD. (SA) 
Ta:27-11-3141023 FAX:27-11-314-2299 
JETDATAABl (SWEDEN) 

TEL:46-8-960985 FAX 46-8-960069 

Mil SOFTWARE AND COMPUTERS INDUSTRIES LTD.(ISRAa) 

Ta:972-3-57656l1 FAX: 972-3-7516615 

NATION-TECH SDNBHD. (MALAYSIA) 

TEL:e0-3-9053878 FAX 60-3-9061367 


WIRAINDO MULTISAKTISETIAPUTRA P.T.ONOONESIA) 
Ta:62-21-6256975 FAX 62-21-6010184 
READ ARAB! COMPUTER CORP.OORDAN) 

(LEO MHXXE EAST REPRESENTATIVE) 

Ta:9e2-8-684343 FAX: 962-6-683754 

SEH COMPUTER-SYSTEAAE-VERTRIEBS GMBH (GERMANY) 

Ta 49-6184-95010 FAX 49-6184-950188 



6f. FORMOSA PLASTCS BEAR BUIDING 
201. TUNG KWA NORTH ROAO. 

TAIPB. TAIWAN 

Tel; 686^2 7)74500 Fox: 886-2 7182782 
Telex 23066 Choilene 


First International Computerjnc. 


FIC EUROPE BV 

Tel:31-73-14866B 

Rtt:31-73-146648 

FCSPAM 

Tel:34-1-6373613 

Fax:34-1-6373883 

FICUSA 

Tel: 1-510-2527777 

Fax:1-510-2628888 

FCHK 

Tel:062-677-3713 

Fax:882-677-4066 

FICAUSTRAUA 

Tel:61-2-7404566 

Fax:61-2-7484633 

FC CZECH 

Tel: 42-5-41122643 

Fax:42-5-41213144 

FIC JAPAN 

Tel: 81-3-5461-2181 

Fax.81-3-5481-2345 

FIC France 

T8l:33-1-47B70598 

Fax:33-1-47745K12 
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The Internet Takes Off 



ADELE HARS 


Y ou want to gel on the In¬ 
ternet, but you don’t 
have a connection at 
work. And you can’t 
find an access provider. Don’t worry; 
the situation is changing. 

Until recently, you had to belong to 
an academic or research center or in¬ 
vest some money in your own connec¬ 
tion to get an Internet account. That sit¬ 
uation has started changing in a serious 
way. This year, with big guns jumping 
into the business of providing com¬ 
mercial service, Internet access will be¬ 
come available to individuals through¬ 
out Europe. 

Europe is now the fastest-growing 
part of the Internet. There were 54,000 
commercial Internet accounts in Eu¬ 
rope last year, according to analyst 
Robin Scurlock at BIS Strategic Deci¬ 
sions. That figure is expected to double 
by the end of this year. Over 75 per¬ 
cent of them are corporate dial-up ac¬ 
counts or single-mailbox users, BIS 
says. The number of corporations buy¬ 
ing access through leased lines is still 
relatively small. 

Current figures from RIPE (the or¬ 
ganization that coordinates European 
Internet activity) indicate that by the 
time you read this there will be over 
1 million hosts in Europe. The U.K. is 
the leader in terms of sheer numbers, 
followed by Germany and France. But 
in terms of penetration per capita, Fin¬ 
land, Norway, and Sweden lead, with 
Switzerland also high on the list. 

The greatest growth is coming from 
Spain, Portugal, Greece, and the Czech Republic, according to the 
BIS study. The biggest economies are not exactly slouching, 
however, boasting growth rates of 55 percent to 75 percent. 

One of the main obstacles to Internet access is the high cost of 
telecommunications. Also, some southern and eastern countries 
have basic infrastructure issues to address. 


Nevertheless, everywhere you look, the In¬ 
ternet is exploding. In some locations, service 
providers are adding new lines to keep up with 
demand. As BYTE correspondent Bram Ver¬ 
meer reports from Amsterdam, some providers 
in the Netherlands have tripled their number of 
phone lines in recent months. Dutch Telecom 
is also preparing a large-scale Internet service, 
Vermeer says. 

Proliferation of Providers 

EUnet: Virtually alone in its field for more 
than a decade, EUnet is Europe’s largest com¬ 
mercial service provider. It’s been growing at 
a furious pace and adding nodes in countries where none have 
gone before (e.g., Bulgaria). All of a sudden, however, EUnet 
is starting to gel a lot of competition. 

The company has a large installed base, with more than 10,000 
accounts in over 40 countries in Europe. Its focus is on small- 
and medium-size companies, although it also offers a low-cost 


The number of 
service providers is 
growing at a fast 
pace. This year, easy 
Internet access will 
become available 
throughout Europe. 
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service for individuals* CEO Glenn 
Kowak, one of Europe’s best-known In¬ 
ternet evangelists, says he welcomes the 
competition as a “validation of the busi¬ 
ness.’’ The Internet, he says, is the best 
thing to happen to commerce since the PC. 
He estimates it will be another 10 years 
before the saturation point is even ap¬ 
proached. 

Pipex Internationai: Pipex, a leading 
U.K. commercial service provider, has 
formed Pipex International to go after the 
European market It’s doing this through 
strategic alliances with companies in Bet 
gium, France, Germany, Italy, Luxem¬ 
bourg, the Netherlands, and Slovenia, as 
well as relationships with companies in 
Portugal, Sweden, and the U.S. Since the 
company took its first order in June 1992, 
it has been growing consistently at a rate of 
10 percent a month, says Pipex marketing 
consultant David Mooring. 

While Pipex provides a variety of ser¬ 
vices, including individual dial-up ac¬ 
counts, it is specializing in the corporate 
market, offering end-to-end managed ser¬ 
vices* Mooring explains that a corporation 
that wants to pul its branches on the In¬ 
ternet should consider carehilly how they'll 
be used. For example, a company with 
multiple sites in both the U*K. and Ger¬ 
many might want to use leased lines in the 
U.K. In Germany, where leased lines are 
expensive, it might want to use ISDN. 
IBM: IBM has thrown its Big Blue hat 
into the European ring as well with the 
IBM Internet Connection Service. For the 
equivalent of US$20 a month and an initial 
setup charge of about US$45, users will 
get software, network services, and 3 free 
hours of access dme per month. After that, 
it’s about US$5 per hour. 

“Users will be able to access the ser¬ 
vice and use it from any Intemei access 
point on the IBM Global Network,” says 


W fth so many choices, how do peo^ 
pie find Internet service providers 
that meet their needs? Word of mouth is 
a common way, and the nontechnical 
press is starting to publish Internet- 
related articles. Even MTV fans are in¬ 
formed about where to go on the Web to 
download the tunes of their favorite indy 
bands. Charles Ashiey, who's heading 
up Learned information's new Internet 
publishing service in the U.K., says he 
saw four new Internet magazines on the 


marketing manager 
Jonathon Fleet. The 
service will initial¬ 
ly offer 25 points of 
presence, covering 
14 European coun¬ 
tries, and provide 
access to the full 
range of Internet 
services. OS/2 
Warp users will be 
able to sign up with 
the dick of an icon. 

Warp includes TCP/ 

IP software, as well 
as software for go¬ 
pher, Usenet, and 
WWW (World 
Wide Web) ser¬ 
vices. Mac, Win¬ 
dows, and Unix ver¬ 
sions will follow 
later in the year, 

IBM says* 

Apple: Apple will open a place in its 
Bworld service for accessing Internet files. 
Currently available in the U.S. and U.K., 
it will be available on the Continent some¬ 
time this year. For now it is primarily a “get 
an account; send and receive mail” service, 
but ftp will be added in the future. Pascal 
Cusset, manager of on-line services for Ap¬ 
ple Computer Europe, says that Eworld will 
be bundled with all Macs this year. “The 
goal,” he says, “is not to use the Internet. 
The goal is to find information. Normal 
people will want packaged services.” Apple 
has also made its Apple Search server soft¬ 
ware tool Internet-compliant, 

IDT: IDT (International Discount Tele¬ 
communications) is known primarily in 
Europe as a call-back teleconununications 
operator. However, iifter a successful move 
into Korea, IDT has turned its eyes to Eu¬ 
rope, looking for joint-venture partners 


newsstand in one week alone. 

If word has not yet spread to your re¬ 
gion, RIPE NCC may be able to help you 
find a service provider who can give you 
an Internet connection (fax: +3120 592 
5090; or send traditional mail to RIPE. 
Kruislaan 409, NL-109S SJ Amsterdam, 
The Netherlands). Just send a note with 
your address, include a brief description 
of your needs, and RIPE will forward it to 
the appropriate service providers in your 
area, who will then contact you. 


with whom to pro¬ 
vide full, icon-driven 
access to the Inter¬ 
net for cut-rate 
prices. The first node 
will go into Geneva, 
Switzerland, fol¬ 
lowed by seven in 
Germany . Other Eu¬ 
ropean countries will 
roll out at the rate of 
one a month. IDT 
will also layer a 
transparent call-back 
fax mechanism over 
its Internet offering, 
so users can send 
faxes internationally 
at local phone rales. 
Deutsche Telekom: 
German users will 
soon have some op¬ 
tions from Deutsche 
Telekom to consider. Company spokesman 
Hans Martin Lichtenthaeler says that in the 
“near future” the country’s 700,000 users 
of the Dalex-J videotex system will have 
access to the Inlemet. The company has 
signed a memorandum of understanding 
with Microsoft lor the development of a 
software interface for E-mail and services. 
More intelligence may be added to the ter¬ 
minals so that data is exchanged on delta 
transmission basis. 

Lichtenthaeler says that DT is adding 
more than 20,0(X) Datex-J customers each 
month. Since October, DT has offered In¬ 
ternet access to the 10,000 users of its 
X.400-ba.sed data communications service, 
commonly referred to as Telebox. It is 
working on a Mosaic-based project, 

ISDN-based Internet access in Germany 
is one of the most reasonably priced ser¬ 
vices in Europe, and DT has just changed 
the infrastructure to make it more afford¬ 
able. Now ISDN u.sers won’t have to make 
long-distance calls to access the service. 
By dialing 1910, users will pay only fora 
local calf 

Look for more developments from DT, 
especially under a memorandum of un¬ 
derstanding with Sprint and France Tele¬ 
com. Die three companies are expected to 
provide iniemational, high-speed services, 
although the specifics have yet to be de¬ 
termined. 

British Telecom: In December, British 
Telecom was to start providing Internet 
access aimed at corporate customers, with 
initial points of presence in London and 
Manchester. It will add 12 to 16 more 
points throughout the U.K. over the next 18 
months, says IF services program manager 
Steve Bartholomew. BT has also joined the 


How to Find a Service Provider 



The Glean interface of Pi|>ex Solo lets you quickly 
launch mall and other applications. 
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Ergonomic Furniture for every 
Computerized Work Environment 



ORGANIZE COMPUTER EQUIPMENT 


For more information and a free 
brochure, contact our European sales 
office: 


Ergotnon LAN Furniture organizes monitors, servers and other 
equipment upward into previously unused “free” air space. For 
existing equipment, this immediately reduces floor space 
requirements. As your IAN grows, Ergotnon can help you 
potentially triple or even quadruple available ftocN* space without 
costly building expansion. 


Ergotron Europe 
Karepeldreef 19 
1102 BB AMSTERDAM 
The Netherlands 


Tel: +31 20 696.60.65 


IMPROVE COMPUTER ACCESS 

With the flexibility of Ergotron’s open architecture, you can 
custom-configure standard components to organize equipment, 
improve computer acx:ess and reduce system downtime. The 
unique Cable Management System not only hides cables, but 
organizes them for easy access and identification. 

ERGONOMIC ADJUSTABIUTY 

And with Ergotron’s patented monitor suspension, you can lift, 
glide, tilt, swing, and rotate every monitor until they’re “just right 
for easy access and comfortable viewing. 

Tested at over 900kg, Ergotron systems are ruggedly built to 
protect your computer investment and last a lifetime. 


Fax: +31 20 609.04.59 
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London Internet Exchange—which in¬ 
cludes Pipex* EUncL and Demon—to 
provide 2-Mbps service to London. It 
is also involved in iniiialives to bring 
the Internet into schools and is looking 
to increase services in Scotland and 
Northern Ireland, an effort mirrored 
by the Republic of Ireland’s telecom¬ 
munications company. 

Europe Online: Toward the middle of 
the year* Europe Online will be rolling 
out a dial-up PC networking service— 
including Internet access—throughout 
all of Europe. A brief glance at the 
founding members indicates that it will be 
heavy on content: U,S. publisher Meigher 
Communications, cofounded itself by some 
of the people who founded America On¬ 
line; Pearson, which owns the Finaficitil 
Time.^ and Penguin BcKiks; and giants Bur- 
da and Malra Hatchette. Ba.sed in Luxem¬ 
bourg, the service will be available in Eng¬ 
lish, French, German, Italian, and Spanish. 
CompuServe: CompuServe’s 2.4 million 
members include 170,000 in Europe, says 
Paulette White, vice president of interna¬ 
tional operations. The European popula¬ 
tion has doubled in each of the three years 
the company has been here, and 120 per¬ 
cent growth is expected this year. White 
says. 

CompuServe is still a world unto itself, 
although users have been able to exchange 
mail over the Internet (mid with other mail 


French-Language Farutn 


Message traduit par ordinateur 
sujet original: Test to French 

M’excaser, je seulement faire nn examen 
de iraductioQ ici. Si jc comprends cor- 
reciement, je devrais pouvoir aller a FM- 
CIMSUP et vois ce message traduil dans 
francais. Je me demande comment long il 
prend pour aller ceci dirige. 

j'aimcrais entendre des reactions de ceux- 
la qui a fait des examens similaires. 

Bye, 

Adele 


CompuSeive prfans to provide full Internet access 
by the middle of the year. 

services) since 1989. Now it’s opening up, 
and members will have full access (e.g., 
ftp, tel net. Mosaic, and gopher) in mid- 
1995. (You can also access CompuServe 
via tel net from the Internet.) 

At US$8.95 a month, CompuServe is 
an on-line bargain. There are currently 
nodes in 24 European cities. Also, there 
are 28 local content services (e,g,, news 
wires and magazines) in Germany, 23 in 
the LJ.K., and five in France, Support of 
accented and extended characters helps, 
too. English, French, and German versions 
of the GUI are available in major software 
stores, on-line, or by mail. 

A potential ly useful attraction is a new 
machine-translation service (see below). 
It’s being experimented with in the support 


Eugitsh-Language Forum 


texte original.., 

Excuse me, I'm just doing a translation lesi 
here. If 1 understand correctly. 1 should be 
able lo go to FMCIMSUP and see diis mes¬ 
sage translated into French. 1 wonder how 
long it takes to go this route, 

I'd like to hear any reactions From those 
who have done simiiar tests. 

Bye. 

Adcle 


forums (CompuServe’s equivalent of 
the Tntemef s Usenet). The machine 
translation is estimated to be about 60 
percent accurate; right now it works 
only back and forth between English 
and French, and English and German. 
If the trial is successful, the service 
may be made available in other forums 
and languages and possibly for E-mail. 
White cautions, however, that because 
it’s computer-generated, the transla¬ 
tion will give you only a general idea of 
what is said; it will never be perfect. 

Internet on the Road 

Another interesting development is the 
possibility of accessing the Internet via 
your mobile GSM phone. This is an area 
where Europe may be leading the world, 
GSM is now the standard in 60 countries. 
Using it for Internet access has been 
demonstrated by Pipex, and others will no 
doubt be doing it soon. Five GSM opera¬ 
tors offer digital communications services: 
Vodafone in the U.K,, Telia in Sweden, 
Radiolinja in Finland, Sonophone in Den¬ 
mark, and Mannesmann in Germany. 
Roaming agreements are yet to be estab¬ 
lished, and only Nokia sells a compatible 
phone system. 

Mark Squires, Nokia major accounts 
manager, explains that idl that’s rajiiircd is 
the Nokia Cellular Data Card (which can 
be inserted in any PCMCIA Type II slot), 
standard communications software, and a 
short cable to connect your portable PC 
and Nokia 2110 phone. 

France: Internet vs. Minitel? 

French PC vendors note that when their 
customers come in to buy a modem, the 
first question they ask is, ‘'Does il work 
with the Minitel?” The Minitel is France 
Telecom’s big videotex success story. In a 
country of 57 million, there are 6.5 mil- 
lion Minitel terminals in service and an¬ 
other half-million Minitel emulation boards 
in PCs. (The Minitel was originaJly given 
away free with telephones; the current 
model is available for the equivalent of 
just a few dollars a month.) 

Besides using the Minitel for 23 mil¬ 
lion hours as an electronic phone book in 
1993, the French use it for almost every¬ 
thing you can imagine: banking, making all 
types of reservations, checking schedules, 
ordering groceries or taxis, exchanging 
profes.sional information, finding jobs and 
apartments, checking dating-service data 
banks, and even viewing on-line pornog¬ 
raphy. There are 23,200 services (with a 15 
percent growth rate). 

These services generated 6.7 billion 
francs in revenues (US$L34 billion, which 


Machine-Translation Service 

I n this example of CompuServe's experimental machine-translation service, a 
message written in English in the Englislvlanguage MacCIM Forum appears trans¬ 
lated into French if you view it in the French-language MacCIM Forum. You could see 
it translated into German by tuning into the German-language MacCIM Forum. 
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g Multia. 
Ybu lb 
asier Way 
All Your 
ation. 


The barriers are down. The days of compromise computing are over. 
The era of the multiclient desktop 
is here and Multia is its name. 


nn u I "t 


Multia is the one desktop that MuldCUcnt Desktop 

provides full information access in any networked environment. And 
enabies users to share data between PC. legacy, and X-based 
applications simultaneously. 


Multia lets you run PC applications locally. Built-in terminal emulators 
optimised X-server deliver access to legacy and 
" " UNIX-based applications. Embedded multiple protocol 

support ensures seamless access to the data you 
require. Multia. driven by the Alpha processor and 
Microsoft NT Workstation 3.5. delivers industry-leading power. 



It's also easy to centrally manage your Multia desktops from one 
location. The Configuration Manager in Multia makes remote 
application and desktop management a snap. 


Multia has everything to satisfy your emerging client/server needs 
To learn more about how to break down 
barriers in the era of the multiclient 
desktop, complete and fax or post the 
reply coupon today. 




D 


mgllfli. Ehts IQ90 and ar6 tfMtefiiarks or raoJalered iradsmiaf ks of Digital Ecpuiprnont Corponieian. UnJx te 

B raglBiered trademark of UNIX Systom Latjorotory, Inc, Mterooofl, Windcwe. and NT are trademariis or ragtetorad 
irademarks of Mlcrofloll CorpHirslIan. NeEwara Is a reglslerad tradarnark of Novell, Inc. All of Uiese and olhar comparify 
and/orprodudf namOOare trodemeHrsand/or raglalerod tradomarkfiofihalrra$f>ac!tlvaownara. Digital dlBclaimGIhe 
rlgfite m those majita. 
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I Please send more information on Multia. 
My operating environment solutions are: 

□ Novell □ NT □ UNIX 


□ Other, 


The types of applications I need to run simultaneously are: 

I □ PC □ X based 

I Text based: □ Digital VT □ IBM 3270 O Other, 

We plan to install a desktop solution: 

□ Immediately □ In the next 3 months □ In the next 6 months 
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New Internet Interfaces 


A lthough much of the Internet inter¬ 
face software for E-matl as well as 
things like Mosaic, gopher, and WAIS 
(Wide Area Information Service) has been 
free, software companies are suddenly 
reatizing that there's money to be made 
here. Some mass-market Internet inter¬ 
face software is already available in the 
U.S. However, a lot of the big players' of¬ 
ferings won’t be available in Europe until 
midyear, with localized versions following. 
Networked solutions are also in the 
pipeline. Here's a brief overview of what 
your local service provider might be rec¬ 
ommending. 

Microsoft will ship Windows 95 with PPP 
and SLIP. (PPP and SLIP are data transfer 
protocols that facilitate high-speed data 
transfer between a dial-up host and your 
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through instanation and navigation 
(with SLIP and PPP support), it also 
has MIME-supported E-mail, gopher, 
tel net, ftp, and Query, a collection 
of utilities such as WHOIS and finger. 
Future versions will integrate the com¬ 
pany’s news reader, which can be 
downloaded only from ftp's server. 

Sometime this year, Novell will be 
coming out with the Ferret Informa¬ 
tion Browser. A departure from your 
typical icon-driven interface, this is a “vir¬ 
tual world," where you start at your desk, 
go through doors, and so forth (reminis¬ 
cent of General Magic’s Magic Cap). ATM 
will provide it with advanced network sen 
vices in the U.S., but Novell Is talking to 
the major European telecommunications 
companies as well. All versions will be lo¬ 
calized, as the language 
interface is handled by 
NetWare 4.x. 

Sun Microsystems has 
long been an Internet 
player. Product manager 
Alain Risbourg claims 
that 70 percent of all In¬ 
ternet servers are from 
Sun and SO percent of 
all applications on the In¬ 
ternet are developed on 



RreWall's rules editor lets you specify what's to 
be done with each packet. 

PC.) It has also announced a free add-on 
for Word called the Internet Assistant for 
Microsoft Word. In addition to being a GUI 
for standard Internet operations, It pro¬ 
vides tools for creating hypertext Web doc¬ 
uments. It also provides a Windows NT 
Resource Kit for companies that want to 
provide Internet services to their cus¬ 
tomers and is shipping Windows NT Work¬ 
station 3.5 with PPP and SLIP built in, 
RP Software, which specializes In 
TCP/IP networking, has announced the 
European availability In midyear of its Win¬ 
dows-based Explore OnNel Internet inter¬ 
face. Besides Enhanced NCSA Mosaic, it 
features the Connection Wizard, which 
the company says guides you painlessly 


Sun machines. So it’s no surprise that 
the company will offer Netra I for PC 
servers. Risbourg explains that it hides 
Unix for PC and Mac users. Sun also plans 
to add another Sunsite at a university in 
the next six months and establish a Web 
server for its partners. 

lest you think that everything is com¬ 
ing from the other side of the pond, one of 
the most important new products comes 
from an Israeli company called Checkpoint 
Software Technologies. Security ts a big In¬ 
ternet issue for corporations worldwide: 
Checkpoint's RreWall-1 Internet gateway 
(see the photo) is meant to address those 
concerns. ''European companies want to 
use the Internet, which is cheap, and still 
have a virtual private network," says 
Checkpoint director Shlomo Kramer. First 


RP's Explore OnNet provides a range of 
information tools. 

you have to decide who can access what 
network resources without compromising 
security, he says. RreWall, which moni¬ 
tors individual packets, addresses the 
security issue, and Checkpoint is work¬ 
ing on connecting remote branches, a fea¬ 
ture for which it believes there will be a 
large European market. 

Another recently announced European 
offering comes from the U.K.-based Rre- 
fox. It bills Its NOV*IX for Internet as a 
“server-based Internet cruiser for NetWare 
users." Equipped with a full set of Internet 
access tools (e.g., enhanced NCSA Mo¬ 
saic and gopher). It also provides con¬ 
trolled access to Internet services and 
prevents unauthorized access from the 
Internet to NetWare services. Marketing 
manager Francois Mazoudier explains that 
NOV*IX forlnternet Is not sold on your 
typical one-license-per user basis, but 
rather on the basis of a maximum number 
of concurrent sessions. Pricing starts at 
five sessions, which is US$850. 



Firefox's “Internet cnjiser for NetWare users" In¬ 
cludes MCSA Mosaic, gopher, and other access tools. 
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Two information services in one window: the minimalist MJnitei scfeen 
(left), showing an electronic phone book, and Oleane's service. 


in equivalent lo the sales of national daily 
newspapers in France), FT collected this 
from its cysiomers through the regular 
phone bills. Under a “kiosk" system, FT 
pays die service provider for the connec¬ 
tion time., turning back roughly half the 
collected revenues to them. 

The current Minitel model is 1200 bps 
in, 75 bps out. This year, however, FT is 
launching a 9600-bps version, which will 


support more multimedia 
services. It will cost [none, 
and few service providers 
are on-board yet. 

It*s not surprising that 
there are those who say, 
“We’ve got the Mini- 
lel—why do we need the 
Internet?" Or that the 
press is a.sking if the In¬ 
ternet will be a contender 
against the Minitel. But 
Olivier Andrieu, author 
of a book entitled Inter¬ 
net—Guide de Connex¬ 
ion (Eyrolles), maintains 
that “1995 will be the year 
of the Internet in France," 
He sees ii starting with individuals and 
then being professionalized. 

The speed at which the situation is 
changing is staggering. Whereas a year 
ago you could gel a connection only 
through EUnet or Rcnater (the massive 
French research network), there are now 
over 20 commercial service providers, with 
more on the way. 

After EUnei, one of the first major ser¬ 
vice providers in France was 
Oleane (which is affiliated with 
Pipex Tmemational). Denis La- 
font, Oleane’s manager of new 
technology, cites demand from 
people who have used the Inter¬ 
net in universities or companies. 
He does not see the Minitel and 
the Internet as being competi¬ 
tive—the first is for French in¬ 
ternal use, the second is interna¬ 
tional. “My grandmother uses 
the Minitel,” he says, adding that 
he doesn’t imagine her using a 
PC in the near future. 

Lafont cites three business 
concerns that are being sur- 
mounied and driving Internet de¬ 
ployment in France. Flat fees are 
addressing cost, word of mouth 
is convincing people that the In¬ 
ternet is stable, and new offers 
are answering security needs. 
Oleane, which has points of pres¬ 
ence in Grenoble, Paris, and 
Strasbourg, is adding two more 
points in an effort to put the 
client closer to the service. 

The big thing that’s missing 
from the Internet is a mechanism 
by which companies can trans¬ 
parently charge for services (as 
in the Minitel kiosk system), says 
Lafont* Pipex International, he 
says, will introduce a response 
in the first quarter of this year. 

continued 


What About X.400? 

S ome observers say there's a debate over 
the internet versus X.400, but Jean-Charles 
Cointot, European regional manager of X*400 
vendor Isocor, says that the two should not be 
viewed as competitors. 

X.400 has a significant share of the electronic 
business in the European community. Cointot 
maintains that although the Internet is a good 
way of reaching people, it was not designed to be 
a business network. With X.400, you have to 
pay, but you know what you get, he says, which 
is particularly important for business exchanges 
like ED!. 

But even Isocor is adopting a compromise st> 
lution with the recent introduction of its Internet 
Router. It gives you the control mechanism of 
X.400, says Cointot, but also lets you access 
the Internet as a database 
"Administrators of larg 
companies in Europe are aj 
ing for X.400 connections and 
backbones," says Cointot They 
understand there's no religion. 

You have to find the best solution in 
each case." 
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If you are on the move and use 
your notebook extensively you 
need an external keyboard. It 
must have a super low profile, 
a small foot print and must be 
easy to transport. It should 
have low power consumption 
for the batteries to last longer 
and have the comfortable 
touch that only mechanical 
keymodules can offer. In one 
word: you need our new 
Cherry 4100. The mobile key¬ 
board for mobile people. Free 
of CFCs. 90% recyclable. 

100% tested. Because Cherry 
keyboards are quality products 
manufactured in our ISO 9001 
certified company. 

Test our competence. 

Send today for further technical 
details! 


Three of many applications: 



External keyboard for pen-based 
computers. 



External keyboard for notebooks 



Keyboard with waterproof membrane 
for mcosuring and medical equipment. 


Feature 


Maybe rt lacks the suave look of 
some Internet home pages, but 
France's Minitel is used for all 
kinds of purposes»from E-rnafl to 
Finding a vacation spot. 


DEBUT DE COni^UHlCnrtDH 



Another French service provider is tak¬ 
ing a comprehensive approach, Jerome 
Lecat, founder and presidejit of hiternet 
Way, says his new company has two prod¬ 
uct lines, I-Way Access and FWay Use. 
The first is a range of turnkey solutions tai¬ 
lored to a corporation’s needs, which in¬ 
clude built-in security. The second is a 
package of related services: I-Learn^ for 
training iniemal technical suppon groups 
and end users; T-Search, offering Web nav¬ 
igation help and an information search ser¬ 
vice; and I-Publish, to help companies set 
up their own Web servers, 

FT, too, has finally come out swinging. 
Yves Parfait, marketing manager for ad¬ 
vanced telematics, denies that FT is try¬ 
ing to defend the Minitel at the expense 
of the Internet. He points to a number of 
FT initiatives and products: 

• FT manages Internet traffic for the 300 
Renater sites 

• 19.2-Kbps access is available as part of 
the Transpac offering 

• this year, the world will be able to ac¬ 
cess Minitel services over the [niemet 

• Minitel users in France can access E- 
mail and news over the Internet 

• ISDN tariffs are coming down 

• Transrel service offers ATM (Asynchro¬ 
nous Transfer Mode) in the backbone 


fninicani afilrf 
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people keep their Minilels locked away 
so the kids don’t rack up enormous bills 
playing games. The menuing system is 
fmstralingly slow and tedious little graph¬ 
ics keep you longer, so you're charged 
more. What’s more, recent scandal.s have 
revealed some unscrupulous content 
providers taking advantage of the unem¬ 
ployed, for example, by posting nonexis¬ 
tent positions in on-line job banks. 

The Backbone l$$ue 

There are essentially three main backbones 
in Europe now: the Ebone, Europanet, and 
EUnet's backbone. As Lecal explains, on 
the one hand, businesses and organizations 
are getting together to buy backbone links. 
On the other hand, he points out, owning a 
backbone is potentially a powerful posi¬ 
tion to be in. For this reason, he believes 
the European telecommunications com¬ 
panies will eventually devote infrastruc¬ 
ture to the Internet, as Sprint did in the 
U,S. In fact, now that Sprint, FT, and DT 
are a team, this Is an issue to watch. 

How these backbones evolve and how 
the politics (read funding) play out have 
a lot to do with what services we’ll see at 
what prices in the future. EUnet has added 
a second fully dedicated link to the U,S.; its 
capacity is 1.5 Mbps. The 23-member 
Ebone has a 3,5-Mbps link to the U.S. 

The Ebone, which until now has been 
run by a consortium of research and com¬ 
mercial interests, has tried to .strengthen 
its position by becoming an association. 


However, FT is not prepared to accept 
the recent call for a US$3() billion invest¬ 
ment for fiber-in-the-loop over the next 
20 years, made by Gerard Thery, former 
head of FT and “father of the Minitel.” 
Rather, FT has chosen to target business 
districts for fiber-to-the-building and is 
running experiments in the residential mar¬ 
ket. “We have to follow the market and 
the services demanded,” says Parfait, 

The Internet world would do well to ex¬ 
amine the Minitel experience, however. 
While the kiosk system works well, many 


What's Ahead? 

Although there’s been an awful lot of talk 
and political maneuvering at European 
Union and national levels of late, we are 
sianing to see some progress that could 
affect lutemei accessibility and pricing. 
The trans-European ATM test-bed is under 
way, lelecommunications-company liber¬ 
alization is lurching ahead, and equipment 
costs are tumbling. But telecommunica¬ 
tions are still too expensive in most places, 
and those to the south and east are plagued 
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Feature 


by inadequate infrastructures* 

At Interop Paris, keynote speaker Andre 
Berroir, president of Reoater, called for a 
distributed global Internet exchange (D- 
GIX) to address Internet growth and com¬ 
petition on a worldwide basis. He also had 
a few messages: ‘Tor the operators: Don’t 
kill the goose that lays the golden egg with 
poorly adapted tariff policies and accept 
without restriction the rules of competi¬ 
tion. For the European Union: Do the max¬ 
imum to facilitate access for ail to the 


means of communication and organize 
healthy competition between services^— 
for the benefit of the users, of course*” 
Let’s hope someone’s listening* Because 
as Philippe Brawennan, president of Cis¬ 
co Systems Europe points out, whatever 
your interest, you’ll find something you 
like on the Internet. ■ 


Adele Mars is a feckfioiogy journalist with 
the G.EJ.D. Press Agency in Paris, She can 
be reached on BDC c/o "editors ." 
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THERE IS A SAFE, DIRECT ROUTE TO CLIENT/SERVER. 

NAVIGATE YOUR WAY WITH BTRIEVE 6. 


Now you can move to client/ 
server without giving up the 
control professional program¬ 
mers demand. The secret is 
Btrieve 6 Database Manager, 
and it makes the change to 
client/server far less unceriBin. 

lEvn-RODUCING NAVIGATIONAL 
CLIENT/SERVER 

Predetermined SQL optimiza¬ 
tion routines can timit your 
control and performance. With 
navigational client/server you 
can chart the fastest path to 
your data by designing relational 
structures and following them 
with precise directional controls 
to retrieve, insert delete and 
update distributed data. 

As the first navigational client/ 
server database. Btrieve 6 


provides the infrastructure to 
build multigigabyte database 
servers ttiat can support 
hundreds of users with sub¬ 
second response times. Using 
your existing 3, 4 and 5CL 
tools, create or replace your 
data management code with 
Btrieve 6. Couple It with the 
application code and you’re 
there. Btrieve 6 supports the 
major server platforms, NetV^re 
Windows NX and OS/2 and 
tie major client platforms. 

Btrieve 6 directional con- 
tols integrate with existing 
application code so you can V. 
easily upgrade non-SQL appli- ^ 
cations to client/server This way 
your end-users wont need the 
kind of massive retraining that 
accompanies a change to SOL 


applications, an effort that can 
take from 40 to 50% of the 
typical conversion budget 
(Source: The Gartner Group) 

THE PAINLESS WAY TO SQL 

For SOL access, simply integrate 
Btrieve 6 with Salable SOL. 
our award-winning relational 
database. Both are built on our 



MicroKemel Database Engner 
which allows both navigational 
and SQL applications concurrent 
access to data. 

NAVIGATE SAFELY WITH 
BTRIEVE 6. 

Stories of time and money lost 
changing to client/server could 
fill volumes. With Btrieve 6, 
you can avoid the pitfalls. You1l 
have the control and conven¬ 
ience of using your own tools 
and writing in your own 
language. And you can add 
SQL technologies as required. 

So navigate the safer route to 
client/server with Btrieve 6. 

IT SIMPLY WORKS 

I BTRIEVE 

To receive a free white paper call 

(512]794-17t9. 
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Olivetti Suprema 


complicated environments such 
as CAD and Full Motion Video. 


Before choosing 
any other PC, 
count to ten. 


Plug & Play. 

The Suprema line, thanks 
to its adoption of the PCI Bus, 
ensures maximum installation 
simplicity Suprema PCs are based 
on the new Plug & Play architecture 
for automatic expansion 
ca rd conf igu rations, 
optimizing and 
simplifying management 





I Multimedia 
communications 
management* 

Suprema PCs are equipped with 
the most sophisticated technologies 
1 0 i m pro ve them a n / mac h i n e 
interface. In their selection of 
integrated audio solutions, 

Suprema PCs integrate audio 
capacities to implement vocal 


To improiye the 
rTtan/meehii>e r^atiock- 
shipi Syprema PCs are ■■•III 

equipped wkh 1 * * * * « 

technologies able to 3 ! S • ! S 

handle muldmedta 
applicatiorks as welL 

applications and multimedia 
platforms. 

Their powerful and sophisticated 
graphics management guarantees 
optimum performance in 


and guaranteeing an enormous 
boost in production and efficiency 

Recyclable 
materials. 

Respect for the environment 
has always been basic to Olivetti's 
choices. For this reason the Suprema, 
and all PCs in general, are produced 
with up to 84% recyclable materials. 



































But ecology also means reducing 
energy consumption: Suprema PCs 
apply the Power 
Saving mode and 
automatically 
deactivate after a given period of 
non-use. 




Certified with 
300 SW/HW 
products. 



Besides being equipped with Microsoft 
Windows for Workgroup, Suprema 
PCs ensure hardware and 
software fully compatible 
with all present standards. 
Compatibility is guaranteed thanks 
to testing with over 300 applications 
and certification by the world's 10 
leading software producers. 


Pentium® power. 

Suprema PCs are enhanced 
with the Intel family's most 
powerf ul microprocessors. The 486 
Series utilizes the DX2 and DX4 
versions, while the Pentium® range 
presents the latest member of this 
family: the 90 
MHz version. 

Pentium® 
processing speed 
and power allow 
full exploitation of 
the new generation application 
programs. The result is faster, more 
precise and more productive work. 
At the same time, the adoption of a 
PCI local bus on all models allows 
peripherals to travel at the same 
speed as the processor, with more 
and more tangible speed. 




6 7 models, 156 
configurations. 

The Suprema line offers a 
wide range of choices: two types 



SUPREMA: 

M&-7S0 

Mfi-75a S 


M6-7A0 S 

M6.7TQ 

M6-77fl S 

M6-64D 

CPU 

i486DX2/50 

i486DX2/50 

14860X2/66 

14860X2/66 

s 

1 

1 

3 

Pentium 90 

BUS 

PCI/ISA 

PCI/ISA 

PCl/iSA 

PCJ/ISA 

PCI/ISA 

PCI/ISA 

Pa/ISA 

PLUG Sr PLAY 

Y 

V 

V 

y 

V 

V 

V 

RAM ON MB 

&12S MB 

S-128 MB 

8-126 MB 

8-128 MB 

&128 MB 

8^128 MB 

8-128 MB 

SLOTS t BATS 

5/7 

3/4 

S/7 

3/4 

S/7 

3/4 

5/7 


of casing, 7 different models of 
CPU and clock speed, expandable 
audio and graphics subsystems 
which can be updated to meet 
individual requirements. 

With Olivetti technology to 
guarantee an investment that's 
always in step with the times. 


7 2.5 million 
test hours. 

eSA, DEMKO, DER 
GRUNE PUNKT, FCC, GS, IMQ, 
NEMKO, OVE, SETI, UL, VDE, 
EPA are the international brands 
which, along with 2,500,000 
hours of testing, guarantee the 
absolute quality of Olivetti PCs. 
Total reliability, therefore, with 
complete adherence to the most 
exacting international standards; 
only the best for companies that 
demand the best. 


8 3-level security. 

Options on three levels 
(hardware, software and 
mechanical) is the Suprema offer 
for data security and secrecy. 
Information and applications, 
vital for the life of a company, 
are thus completely safeguarded. 



C] 


Thanks to options 
on three security levels 
(hardware, software 
and nnechanical) 
Suprenna PCs guarantee 
complete data security 
OllUnii and secrecy. 


9 ISO 9000 
Certification. 

Olivetti holds the needs and 
safety of its users in the highest regard. 
That is why the Olivetti PCs come with 
a low flicker, low radiation monitor. 

The casing and keyboard 
are also designed in accor¬ 
dance with the very latest 
ergonomic standards to be easy and 
comfortable to use. In addition, Modulo, 
Suprema, PCS 52 and the SysCema line 
are developed and manufactured m 
premises that have received full ISO 
9tXX) quality certification. 


ISO 

CERTIFIED 


© 


Customer 
care: 15,000 
specialists. 

Those selecting the 


Suprema, or any other Olivetti PC, 
find an international network of 


5,500 Dealers and System Partners 
and 15,000 specialists to provide 
companies with all of the assistance, 
support and advice they need. 

This, like the others listed above, 
is only one of the many reasons for 
relying on OlivcttL And for counting 
to ten before choosing any other PC. 


For further information, phone; 
Ausrria (1)816940 - Belgium (2) 22991II 
Denmark (3 I) 201000 - Finland (0) 88741 
France (I) 49067000 - Germany (69) 
6692I7SS - Greece (I) 9373800 - Holland 
(71) 31993 U Israel (3) 7516879 * Italy 
(167)012S87 ^ Norway (22) 186100 
Portugal < I) 3558260 - Spain (900) 
370370 - Sweden (8) 59005200 
Switzerland (I) B391565 - Turkey (212) 
2750810-UK. (800) 447799. 
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The Hardlock software 
protection system. 

Universal and 


■ Available 
and Readi 


♦ 


Across the wofid, there are 

ova* t.sMflion Hardlocks in 
are all virtually hackproof, daisy-chai 
able, individually interchangeable, 

^ihle, and with an almost incredible varie 
of forms and features, they are fast and 
easy to implement 

Want to know more? Want to find out 
which Hardlock will suit your application? 
Want to order the FREE Hardlock evalu¬ 
ation pack? No problem! Just dial... 


BbNbUik, Cfvpsv^ Data Securely* Tel: +t3M830'24444. Faic ++3T-1^2284S ■ CrDatia. G&C Bectronic, Tel: ++385-41-315794. Fasc: ^305-41-333510 iFinland. FAST Finland 
Oy, Tel: ++350-0-5611001, Faic ++358-&-5611006 AFrance. FAST Technologies. Tel: ++33-1-46211840, Fax: ++33-1-46210082 AOreai Brhain. FAST Electronic UK Ltd, Tel' 
++44-1-71-2218024. Fax; ++44-1-71-7323449 AGreec©. FAST Hellas A£. Tel: ++30-1-6854623. Eax; ++30-1-6854624 • Hunsary, Recognfta Corp.. Tel: ++361-201-8925. Fax: 
++36 1-2Q1-7607 Iran. SinaSefl Co. Lid. Tel: ++9S-21-622986. Fax: f+98-21-8865538 Italy. Tecbne S.rJ . TeU ++39-59-44t®9a, Fax: ++39-59-440720 ASpaln/Portugal. FAST 
Iherica S-L.Tal: ++34-1-7Z53626, Fax: ++34-1-7267213 USA/Cana da/Far East Glenco Engineering inc,,TeL ++!-70B-ffiIS-G300. Fax* ++1-703-8D6 (E13 


Please contact FAST Electronic GmbH if youf counlry Is net listed. 
Fast Elacironic GittbK ■ Kaiser-Ludwig-Pletz 5 D-80336 Munich 
TbI: ++49-89*539800-20 ^ Fax: ++43-89-539800-40 
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Fast Electronic GmbH 









table computer users, Pereos is a 
lightweight, low-powei' storage 
product. It can store 125 GB of 
data on a cartridge the size of a 
postage stamp. You can thus carry 
all your intbrniatioii witli you at all 
times. 

The externat device from 
Datasonix (Eynsham, U.K.) at¬ 
taches to a DOS- or Windows- 
based system through its parallel 
port; an optional connector al¬ 
lows pass-through of printer data. 
The base unit contains two AAA 
batteries and the circuits that con¬ 
trol the device and the interface. 
A detachable unit holds the tape 
medium and contains the record¬ 
ing mechanism. You can detach 
the Pereos (£595) recording unit 
from the base and plug it into a 
base unit attached to another sys¬ 
tem, thereby sharing it between 
systems. The drive transfers data 
at 5 MB per minute without com¬ 
pression and up to 10 MB per 
minute with compression. 


Software called PereoSoft lets 
you move data easily to and from 
the medium and a PC through its 
disk/file on- and off-load capa¬ 
bility, PereoSoft lets you back up 
and restore individual files or all 
ihe data on a rigid drive. 

Ffwne: ^44 IMS 883302; 
fax: ^44 1865 883305. 

Circle ±424 on IncfuFry Card. 


FAST SCSI DISK 
ARRAY CONTROLLEHS 

The GDTbOKX 00X602(1 and 
GDT6050 disk array controllers 
have one, two, and five inde¬ 
pendent fast SCSI channels, re¬ 
spectively. Controller firmware 
is independent of the operating 
system. It supports disk mirror¬ 
ing (i,e., RAID 1) and the con¬ 
figuration of complex RAID 4 
and 5 arrays. Hot-fix and hot- 
plug utilities let you replace a 
defective drive during a work¬ 
ing session. 

The Vortex Compute rsysteme 
(Fiein, Germany) controllers 
(DM 2780 to DM 5250) have a 
transputer that has 20 MIPS of 
computing power and a cache 
memory iliat uses an IBM PS/2 
SIMM of from 4 to 32 MB. To 
speed up the calculation of re¬ 
dundancy data, you can upgrade 


the controllers with an XOR 
RAID accelerator. A three-chan¬ 
nel module turns the GDT6020 
into a five-channel disk array 
controller, 

Phojie: +49 7131 597214; 
fax: +49 713! 255063. 

Circle ±427 on Inquiry Card. 

17-INCH COLOR MONITOR 



current graphics mode. In addi¬ 
tion to 12 sets of preprogrammed 
graphics parameters to cover com¬ 
mon standards, the Ranger 17F2 
(£960) comes with 15 additional 
sets tor user settings. The Aydin 
Controls' (Hitchin, U.K.)monitor 
has an AGRAS black-matrix tube 
providing bright, high-contrast, 
and stable images. Tlie flat square 
tube has a dot pitch of 0.27 mm 
and double focusing for optimum 
clarity. 

Phone: +44 1462 458804: 
fax:+44 1462 456761. 

Circle ±42B on Inquiry Cerd- 

COMPACT R$-232-T0- 
R$422/485 CONVERTERS 

The K422-99 and K485-99 (£39 

each) miniature line-powered 
RS-232-10-RS-422/4B5 convert¬ 
ers feature state-of-the-art low- 



The Ranger 17F2 microproces¬ 
sor-based 17-inch color monitor 


has low-emission specifications 
that comply with IS09241-3, 
MPR-II, VESA Display 
Power Management Signal¬ 
ing, and Energy Star standards. 
The monitor works with graphics 
resolutions of from 640 by 480 
pixels to 1280 by 1024 pixels. A 
backlit LCD shows the selected 


adjustment parameters and the 



Pentium PCI MumMEOiA Bundle 


The PC-560B/] MuHinMia Special (£1295) In¬ 
cludes a PCI local-bus mcrtfierboard (witb tfiree 
PCI sluts and three ISA slots), with a 60-MHz Pen¬ 
tium processor and 256 KB of cache memory; 4 
MB of RAM [expandable to 128 MB}; a 210-MB 
hard drive, with a dual-channel PCI-enhanced IDE 
controller; a high-speed 64-bit PCI graphics accel¬ 
erator, with 1 MB of DRAM; a doubie-speed, niulti- 
^ssion (Photo CD-compatibfe) CD-ROM drive; a 
16-bit stereo sound card, with Altec Lansing 
speakers; a 14-inch SVGA coior monitor^ with a 
noninterlaced resolution of 1024 by 768 pixels; a 
lQ2-key keyboard; and a Microsoft Mouse. Soft¬ 
ware includes Microsoft Du^arta, Microsoft Worits, 
Microsott Money, Microsoft bcenes, 7tii Level Tuneland, a CD-ROM containing 100 games, MS- 
DOS 6.22, Windows for Worl^roups 3.11, Lotus Oiigaitizer 1.1, and Lotus Ami Pro 3.1. 

Contact: Ekmex pk, London, ILK,, +44 81 452 4444: fax: ^44 81 452 6422, 

Circle ±42± on Inquiry Card. 


power CMOS circuitry. They 
have surface-mount components 
that eliniinate exlemal power 
supplies and bulky converter 
boxes. The converters support 
data transfer rates of up to 115.2 
Kbps and provide an effective 
solution for interfacing between 
RS-232 and industrial control 
and instrumentation, according 
to KK Systems (Shoreham by 
Sea, U,K.). 

Phone: +44 273 452357; 
fax: +44 273 440535. 

Circle ±428 on Inquiry Card. 
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Contaci: Amio. Hamburg, Germany, +49 40547 47296; fax: +4940547 471 iL 

Circle X422 on Inquiry Card. 


SUPERCOMPUTER GRAPHICS 

A single-board textured image 
generator, the PIO offers super¬ 
computer graphics performance 


that you can install in PCs. The 
Pit) (call for price) includes per¬ 
spective texturing, which gives 
maximum realism; antialiasing. 


to eliminate distracting visual ar¬ 
tifacts; and sustained update rate 
to let the visual scene keep pace 
in real time. The main drawing 


tool is AutoCAD, and you can 
use 3D Studio and extensions lo 
AutoCAD. You can import data¬ 
bases created with other tools 
and import texture from photo¬ 
graphic packages. 

Primary Image’s (Kingston 
upon Thames, U,K,) PID archi¬ 
tecture provides peak drawing 
rates of from 200,(X)0 to 1,6 mil¬ 
lion triangles per second, from 
50,(KX) to 400,0(30 textured poly¬ 
gons per second, and from 20 
million to 160 million textured 
pixels per second. True color 
with 16.7 million displayable 
colors Is standard. On-board 
video memory is 4 MB (ex¬ 
pandable to SMB). On-board 
system memory is 8 MB (ex¬ 
pandable to 16, 32, or 64 MB). 
Phone: +44 HI 546 4908; 
fax:+44 815498035. 

Circle ±429 en Inquiry Card. 



All-in-One Mouse and Graphics Tablet 

The GeoMouse/GeoBdanJ (DM 325} combtnes a mcMise and a graph¬ 
ics tablet. Both devices are contained in a stngie-piug unitp eiirtii- 
nating the need for a second serial port The GeoMouse has five but¬ 
tons, aii of which you can assign to perform individuai ta^. For 
example, if both right- and left-handers use a machine, you can re¬ 
verse the left and tight button function. When you put the Geo- 
Mouse on the GeoBoard tablet, you get a 3G5- by 305-ntm, 500-dpi 
graphics tablet ready to input graphics or use paper maps and 
menu templates. The mouse recognizes the Jir,y grid eiectronicaily, 
switches itself and the current application into absolute mode, 
and transmits its position to the computer 75 times per second. 

The GeoBoard tablet comes with a see-through menu cover to hold the standard tablet menus 
of CAD programs. You can run the GeoBoard using AAA batteries, allowing mobile use with a 
notebook. 


BUKoMa’95 

19th Istanbul, International Office Equipment and Automation, Office Organisation 
and Furniture, Data Processing, Information and Printing Technology Fair 

March 9-12,1995 

Istanbul 

Hilton Exhibition Center 


interteks 

Visiting Hours: 12.00-20.00 

Mim Kemil 6ke CadiloilO Ni^anta^i 80200 IstanbuI/TUkKEV 
Tdeplione:{0212) 225 09 25 (12 lines) 

Fax:(0212} 225 09 33 / 225 09 34 / 225 09 % 

Telex: 26855 Inas tr. 
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HITACHI 


Natural colours, 

Your eyes will tell you - Hitachi's new range of monitors 
takes image quality and user comfort to new levels. 

You'll see more of your document, spreadsheet or drawing 
at up to 1600 X 1280 on our new CM2198ME and 
CM2199ME. (Thafs 2M super fine pixels on view!) You1l 
see rock steady piclires on these new 21” FST screens with 
refresh rates up to 160Hz, and even 1600 x 1280 at 80Hz 
on the TC092 approved CM2199ME 

Your eyes wilt appreciate Hitachi’s 
natural colours, which avoid the 
tiring harshness of some other 
monitors. They will also enjoy the 
crispness produced by the fine 
horizontal pitch of Hitachi’s 
famous tri-dot shadow mask - 
0.225mm is finer than any 
equivalent grill type mask. 


super fine pixels 

Of course, all Hitachi's monitors, from 15” to 21", comply 
fully with MPR-II and other ergonomic and safety stand¬ 
ards. And when the power management system blanks 
the screen they are still good to look at! 

For details of a new generation of monitors, call your Hitachi 
sales office now - your eyes will appreciate the difference. 

HITACHI 


Business Systems Division 


eg) 

+32 

67-S8-25-50 


+33 

1-48 13 60 65 


+41 

(0)64 502211 


+44 

(0)181-849 2092 


+49 

(0)40-734lM33 


+39 

(0)2-483261 


+45 

43 99 92 00 


+47 

69 32 82 58 


+34 

(9)3 330 8652 


+31 

34 03 59140 


+358 (9)18 752 7804 


+46 

(0)8-761 62 50 
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H yperM e dia Professional 

mtelligent large-scale 
management of any type of information 

□color and q^rayscale imag|s|jd 

software ISO JPEG corrtpresskHW^ 
myltiresdutkin images A 
rriniature previews ' 

conversion at^d print 

□COLD output 

aulornatic arQ^yffainframe prini spools 
with indexinji^locyment separation 
image s^ihes#^ spool dala over a raster 
backorolv 

storing as low as $1 per 1 S,000 pages 


□Information retrieval 

retrieval by any combination of words 
and. Off not proximity and adjacency 
dates and numbers with range queries 
support for most wp formate 
supjxjrt for structured data 
2+Gb tojct bases currently \n operation 

□object-oriented hypermedia 

multilevel multimedia dossiers 


links automatically established during input 
or manually at any time 
full link control 




« j^fufprotection 
^l^extenstve customizing 
I □ network, optical disks and 
jukebox support 
□and more,.. 


lion 


inners 


special version for CD-ROM 
dissemination 


u monochrome rasters 

AO formats and over 
TIFF CC1TT G4 compression^ 
software compression and d 
eerlilied Kofax support fcj “ 
duplex scanning In s 
muttlplemsterlayeri _ 

anchors (hot s^links to muHiple documents) ^, ^10 Qr. 

relrievalthra^erifisflfl anchored Micra»« windows 

docucuni^) Mtttwion Windows NT (inlei and Alplia) 

UNIX (DEC Aipha. m KscTEOaO. HP PA RISC) 


Via Duchessa Jolanda 21 
I-10138 TORINO (Italy) 
Phone:+39 (11)4341245 
Fax: +39 (11) 4336637 
e-mail: hyper6lnrete.alpcom.it 



HyperSystems 

Archival and retrieval systems sir>ce 19B6 





For example BOX and POCKET 

Intercom - PrintServer 


ETHERNET TOKEN RING 


NOVELL (IPX) ► 
UNIX (TCP/IP) ► 
IAN SERVER ► 
LAN MANAGER ► 
Apple EtherTalk ► 


Call for informations about all I NTER ^ON products. 


Sundcrwen 4 

0-33649 Bielefeld. Germany 
P.O.Bon 140B29 
0-33628 Bielefeld, Germany 

Phone: +49 / 52T / 94226-0 
Fewi +49 / 521 / 444049 



Computertechnik GmbH 



lOO-MHz Pentium Notebook 

Based on the 3.3-V Intel P54C microprocessor, the Tadpole 
PIOOO notebook provides B to 12S MB of user-upgradable 
BAM, a 2&G-KB secondary wiite-back cache, a 64-btt memoiy 

interf^, and a 340- to SIO- 
MB removable hard drive. 
You can use the notebook 
for applications such as S-D 
modeling and real-time data 
analysts. 

It includes a PCMCIA slot 
that supports one Type 111 
or two Type I or II PCMCIA 
cards; a laige-fomtat, active- 
matrix TFT color display ; a 
pointing stick in the keyboard, with a three*button mecha¬ 
nism; an external, low-profile 3^-inch floppy drive; and an In¬ 
ternal NiMH battery. A mint-docking station and an external 
nickel-cadmtum battery pack are optional- 
Tlie Tadpole PIOOO [from £54051 has direct I/O ports for an 
external mouse, external video, a parallel port, a floppy drive, 
and headphones. The company is developing a full-feature 
docking station, which will provide a CD-B0M drive, a fixed 
SCSI hard drive, a removable hard drive, three 16-bit ISA ex¬ 
pansion slots, a 16-bit Ethernet adapter card, and a Iw44-MB 
floppy drive. 

Conmct: Ttuipole Tedwologv pk\ Cambridge. U.K.. 

^44 1223 428200; fax: ^44 1223 42820L 
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ADD SOUND TO YOUR PORTABLE 

Tempo offers i\l] the features of 
AT-bus sound cards to PCMCIA- 
equipped portable PCs, accord¬ 
ing to Portable Add-ons (Guild¬ 
ford, U.KJ, The PCMCIA Type 
U card pmvides a true sieteo four- 
operator FM synihesizer, which 
can play 18 instruments ai a time. 
The card can play MIDI flies, in¬ 
cluding those conforming to the 
MIDI standard, 
when you use the 
supplied Voyctra 
Multimedia soft¬ 
ware, A five-pin 
DIN MIDI socket 
can drive exiemal 
equipment, such as 
drum machines and 
external synthesiz¬ 
ers. Tempo (£299) 
supports 8-or 12-btt 
stereo recording for 
WAV files, at sam¬ 
pling rates of up to 


44.1 kHz. Stereo playback is pos¬ 
sible at all rates, A built-in mixer 
offers microphone and line-level 
inputs (e.g., for tape machines and 
CD players). The sound card sup¬ 
ports Video for Windows, Win¬ 
dows Sound System 2.0, luid Win¬ 
dows Audio/MIDI applications. 
Phone: +44 483 440777; 
fax: +44 483 452304. 
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LARGE-FORMAT 
INK-JET PLOTTERS 

The SummaJet 2M 
(monochroiiie) and 
2C (color) ink-jet 
plotters are available in AI and 
AO sizes, A dual-head system 
improves throughput and, when 
it's used with Summagraphics' 
(Brussels, Belgium) inks, ensures 
better color clarity and plot qual¬ 
ity, according to the company. 
The plotters are compatible with 
major plotter languages and 
include parallel and serial inter¬ 
faces with automatic I/O switch¬ 
ing. An Ethernet adapter is avail¬ 
able as an option. 

Designed for people who need 
to produce monochrome draw¬ 
ings with a high throughput, the 
SummaJet 2M (Al, £2495; AO, 
£3195) contains two black-ink 
cartridges. In addition, you can 


upgrade the 2M to color 
capability. The Sum- 
maJet 2C (Al, £2850; 
AO, £3650) contains hi- 
color and black car¬ 
tridges, and it can produce full- 
color and monochrome plots. The 
dual-cartridge system lets you 
substitute either two tricolor car¬ 
tridges or two monochrome car¬ 
tridges to give a higher throughput 
in appropriate applications. 
Phone: +32 2 7175033; 
fax: +32 2 7175289. 

Circle ±433 on Inquiry Caret. 

PC VIDEOCONFERENCING 

ATS Interact (Bracknell, 

U.K.) offers PictureTel’s 
PC videoconferencing 
system, called Live PCS 
100 (£4250). The 
system combines 


standards-based video and audio 
with Lives hare, information- 
sharing software that allows re¬ 
mote viewing and editing of doc¬ 
uments, even if both parties don't 
have the same application. 

LiveShare lets you simulta¬ 
neously open and share as many 
applications as desired, with only 
a small loss of system perfor¬ 
mance. You can gain access with 
the proper password, even when 
the other end is not tended, with a 
simple click on an icon. The Win¬ 
dows-based Li veShare uses icons, 
on-screen menus, and toolbars. 
Phone: +44 1344 

- 41101}; 

fax: +44 
1344411329. 

Circle ±43Z 
on Inquiry 
Card. 


COMPACT SCREEN PRINTER 

You can print solder paste onto 
printed circuit boards reliably, 
using SMTech's (Dorchester, 
U.K.) AVP3()0 (USS120,000). 
A compact screen printer, it 
prints on densely populated 
boards, even if components are 
mounted on the underside. The 
printer is designed for in-line op¬ 
eration. Maximum print speed is 
0.4 to 2.5 inches per second. 

The Windows-based control 
software accesses all the func¬ 
tions via on-screen menus using 
a light pen or trackball. The vi¬ 
sion system uses closed-loop 
control with look up/down op¬ 
tics to adjust the alignment of the 
printed circuit boards to the sten¬ 
cil images. 

Phone: +44 305 854441; 
fax:+44 305854435. 

Circle ±4:26 an Inquiry Card. 






Organizi 


COMPFAie 


10-14 October, 1995 r 


ORGANIZERS 


I4H0WAND 


Circle 524 on Inquiry Card- 


FEBRUARY 1995 BYTE 32l£ 



















BYTE Proudly Announces a New Awards Program to 
Recognize the Best Products of Europe... 



BYTE magazine will honor EtROPE’S BEST NEW PRODUCTS at CeBlT‘95. If your company plans 
to launch a new product that will be exliibited at CeBIT ‘95, you are encouraged to send product 
information to BYTE’s editors and enter the Best of CeBIT ‘95 awards competition. The judging wiU 
take place during the trade fair in Hannover, Germany (8-15 March). 

When evaluating eligible products, BYTE editors look for innovative new products that show potential 
influence on business computing worldwide, and have a strong impact on show attendees. 


BYTE's Team of Editors will be 
Evaluating New Products 
in the Following Categories: 


Best Printer 

Best System 

Best Portable System 

Best ^plications 
Software 


Best Development 
Software 

Best Connectivity 
Hardware 

Best Connectivity 
Software 


Best Multimedia 
Hardware 

Best Multimedia 
Software 

Best Peripheral 


If you’d like your product to be considered for these awards, please send us your product press 
releases (not products) by 28 February 1995. Be sure to include your stand number and exliibit hall. 

Send to: Rainer Maulh, BYTE European Editor 

Liebigstra.sse 19 
BYTE/McGraw-Hill, Inc. 

D- 60.323 Frankfurt, Germanv 
Tel: + 49 69 71407 123 
Fax: + 49 69 71407 148 

BYTE editors will view products personally at CeBIT and determine nominees for the awards. 
Winners will be notified in advance of the formal announcement which will be made at the show. 




To quolify for rhesie awards, campcnies oiusl have tfielr corporate headquorlers locoled in Europe or the Middle BjsI, 
BYTE editors reserve the right fo determine Ihe eligibility of ony company entering this competition. 


Because the Expert s decide. 













What’s New International 


Software 



JAPANESE LANTASTIC 6.0 

Artisoft (Tokyo, Japan) offers a 
Japanese version of its LANtas¬ 
tic 6.0 network operating system 
(call for price). The system 
comes in one-, five-, 10-, 25-, 
50-, and 100-node versions. It's 
compatible with major Japanese 
hardware platforms, including 
NEC^s PC-98(n and Toshiba's 
J-31(X), Version 6.0 includes a 
universal client technology that 
provides seam less desktop con¬ 
nectivity to Novell, Microsoft, 
and EBM network servers. An in¬ 
tegrated communications system 
includes advanced E-mail, net¬ 
work scheduling, faxing, and 
paging. 

Phone: +81 35 6879451; 
fax: +81 35 6879455. 

Circle 14C4 on Inquiry Card. 
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LEARN SIX 
LANGUAGES 

The EZ Language 
vocabulary and 
pronunciation tu¬ 
tors use pictures, 
words, and sounds 
to help you learn 
French, German, 
Italian, Japanese, 
Russian, and Span¬ 
ish. The programs present words 
and phrases with colorful graph¬ 
ics to stimulate word-to-object as¬ 
sociation. Through your PC's 
speaker or a Sound Blaster- 
compatible sound card, IMSI's 
(Brentford, U.K.) EZ Language 
programs let you hear a native- 
language speaker correctly say 
words and phrases. With a mi¬ 
crophone and a sound card, you 
can record your voice and com¬ 
pare it to the speaker. 

Each EZ Language product (six 
languages on a CD-ROM, £69.95: 
a single language on a disk, 
£39.95) features more than 400 
commonly used words and 
phrases; topics to assist travelers 
in a country; add-on products for 
students, professionals, and bilin¬ 
gual training; and multiple-choice 
tests to improve recognition. 
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Phone: +44 !H1 758 1447; 
fax: +44 181 758 1667. 

Circle on Inquiry Card. 

CLEAN UP CLUnERED 
WINDOWS 

CleanSweep lets you increase 
available disk space 
and improve Win¬ 
dows performance by 
finding and removing 
unwanted applica¬ 
tions and components. 
Quarterdeck Office Systems' 
(Chelmsford, U.K.) program au¬ 
tomatically locates backup, tem¬ 
porary, ar-chive, help, bit-map, 
and lost cluster files. CleanSweep 
(£39,95) can also locate files that 
match a user-specified naming 
pallem and help you remove un¬ 
needed system components. 

If you unintentionally remove 
a file, the Restore Backup fea¬ 
ture can restore it quickly. You 
can also perform a trial run, 
which will have no effect on files 
suggested for deleting but will 
provide projected disk space sav¬ 
ings. By default, CleanSweep au¬ 
tomatically compresses and ar¬ 
chives all uninstalled files and 
keeps a perpetual log of every 
action performed. Other features 
include the ability to track down 
unwanted files associated with a 
program and a network install 


module that lets you erase un¬ 
wanted programs frx>m a network 
environment. 

Phone: +44 245 496699; 
fax: +44 245 495284. 

Circle 1457 on Inquiry Card. 

CHORUS FOR DISTRIBUTED 
EMBEDDED SYSTEMS 

Based on the Chorus Nucleus 
open-microkernel standard, Cho- 
rus/ClassiX is a real-time execu¬ 
tion and development environ- 
meni for distributed embedded 
systems. The program offers a so- 
lution for real-time applications 
that need access to external Unix 
services while relying on open- 
m i c rokern e 11 ec h no I og y. Cho- 
rus/ClassiX (call for price) offers 
transparent access to remote Unix 
file systems through NFS, BSD 
,s<x:keLs over TCP/ IP, and 100 sys¬ 
tem calls and library functions for 
I/O, string handling, character 
handling, and network handling. 
Chorus Systems' {Saint-Quentin- 
en-Yvelines, France) environment 
supports SunOS. You can trans¬ 
parently distribute Chorus/Clas- 
siX applications on multiple tar¬ 
get systems using the Chorus 
kemel-to-kemcl connectivity ser¬ 
vices. 

Phone: +33 1 30648200; 
fax: +33 1 30570066. 

Circle ±449 en Inquiry Curd. 
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Reduce Development Time 
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PC Guidelines is designed to reduce development times and ease 
the creation of graphical, platform-independent applications. The 
package uses an object-oriented high-level language called lOT, 
with full point-and-click code prompting to aid programmers. At 
the same time, more advanced developers wishing to use the full 
power of C-H+ and native platfonn-specific APIs can call on the 
language directiy. PC Guidelines also allows you to reuse existing 
C modules. In addition, you can generate DLLs or stand-alone executable pn^ams. 

PC Guidelines has an extensible range of controls, including support for ISM CUA ’91 objects (e.g., containers, notebooks^ slid¬ 
ers, and value sets), status bars, toolbars, business graphics, animated push buttons, picture fklds, and formatted entry fields. To 
aid screen design, PC Guidelines (£395) provides a range of layout tools: horixontai/vertical control alignment, object spaciug/sla- 
ing, and snap-to-grid. 

Contact: JBA, Alce:^ten U.K., +44 789 400212; fax: +44 789400675. 

Circle ±446 on Inquiry Card. 
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Real-Time Multitasking 

/or Microsoft C, Boriarvi C, Borland Pascal 


Develop Real-Time Multitasking Applications with fnKemel! 

RTKernel is a professionaj, high-p6Ffcxraance real-time muilteshing kernel, tl mns under 
MS-DOS or in BOM and supports Microsioft C, Borland Borlarxi^urtm Pascal, and 
Stony Bro^ Pascat*. FTTKer^ Is a library you can link to your ^fcalion. It lets you run 
sev^ furrctlons/procedures as parallel tasks and oflers the rolkrtnng advanced features: 


' pre-emptive. event/Snlerrupt-drivw 
sdieduling 

- number of tasks ojily Smiled by RAM 

" task-switcb time of 6 p s (33-MHz 4S6) 

* up to 64 priorities ((^angeabls at mn-timej ‘ 

* lime-slidng can be activated 

> timer interrupt rate of 0.1 to 55 ms 

‘ high-resobtiort interval tinver {1 p s) 

* adrvata or suspertd tasks out ct - 
inlerrui^ handlers 

■ programmable Intomjptprtoiittes 

■ intef-lask communHs^ons using sema¬ 
phores, mallboim. and message^iassing 

* keyboard, hard disk, Poppy dtek Idle limes 
us^ by other tael^ 

« suppons math coprocassor and emulator 


* suppDfis up to 36 COM ports 
(DigiSoard and Hostess boaids) 

' pnrtocoJsXOn/XOff, DTWDSa RTS/CTS 

* full s^rt of NS-16S50 UAFTT t^ip 

* fast, inter-network communpcatjon using 
Movelf s IPX servit^ 

* runs Ufidef DOS, LANs, or withoul OS 

* calf DOS wtttiOLJl re-en|rar>ce problems 

‘ resident imilti-taskEng applications (TSRa) 

* nms Windows or DOS Exlfinders as a ta^ 

* supports CodeView and Turbo Debugger 

* Kernel Tr^r tor easy debugging 

* ROMabto 

* full source code available 
" no rurhtinie royalties 

* free technical support by phone or fax 


RTKemel-C 4.0...... m 795 RTKernel-Pascal 4.0.DM 695 |A^inSPI 

C Sou roe Code: add DM 695 Pascal Source Code; add DM 595 

fnlamational orders; add DM 5b sTiIpping artd handling. MaslarCa/d, Visa, check, bank transier accepted. 



OnT\me am//- 

MARK E T t N O 


FYofiessional Programming Tools 


In Ajustrallci/New Zealand, contact; 
On Dme Marketing MlcroWdy Pfy. Ud. 

Kdrollnenstrasse 32 - 2D357 Heanbuna Unit L 16 Tornciid Dftve 
GERMANY ■ CompuServe 100140^633 Broeside. VIC 3196 - AUSnwy.lA 

Phone +49 - 40 - 437472 * Fax 435196 Phone (03) 5801333 ■ Fast 5B08995 



You're free at last How /gu can contwl point of vmw and 
wo/ements in mulMimensmal enwonwent just mump 
/om fingei The OWL ring-tike transmitter wraps around your 
finger transmitting to a base unit plugs into a serial port. 


We specialize in the development of advanced peripheral devices. 


1 


to maximize our product's potentiaL 

See us BtCebit '95, Hall 4M Booth F42 


Pegasus TBchrologies Lid., Beit Panarama, 
B4 Ben Zvi Road, Tel Aviv 68104, Israel 
Tel: 972^3-5182422, Fax: 972-3-5182429 
Internet: peg^gcldneLcoJI 





pegasus 



Genealogy Software for Windows 

Banner Blue Software's Family Tree Maker 2.0 for Windows 
(£49) features an electronic scrapbook, where you can store 
scanned images, photos from Kodak Photo CDs, and even OLE 
objects, such as home video and audio clips. 

You can print family trees, reports, album 
pages with photos, and mailing labels and 
create your own on-screeii family slide shows. 

The scrapbook’s multimedia capahiirties help 
you store, sorL and present your photos^ video 
clips^ and other kinds of family infbnnation. 

The scrapbook can store up to 16,000 im¬ 
ages per person, each item having its own 
caption, date, and d^nption. 

Contact: The Roderick Manhatran Group, 

Lomion, U.K.. +44 8 f 875 4400; fax: +44 81 877 1388. 

Circle ±4F47 on Inquiry Card, 



AUTOMATED DOCUMENT 
STORAGE AND RETRIEVAL 

If you have storage and retrieval 
needs., Iniernational Software 
Systems^ Fiche-Net provides an 
easy-to-use method to access in¬ 
formation. You can set up and 
maintain your own reports and 
subreports with indexing on up 
to eight keys for each category. 
The system can retrieve data by 
executing multi key, wild-card, 
or ad hoc searches, and define 
report views by collap.sing un¬ 
wanted columns. In addition, you 
can generate reports from hit lists 
obtained from these searche.s. 

Available from The York 
Group (St, Gcrmain-eii-Laye, 
France), Fiche-Net (call for 
price) runs on stand-alone or net¬ 
work-based DOS or Unix sys¬ 
tems. You can store data on a 
hard disk, optical disk, or btJth. 
Phofie: +33 I 39739668; 
fax: +33 / 39211128. 

Circia 145n on Inquiry Card. 

WINDOWS UNINS1ALLER 

With WinDclete (£49.95), you 
can remove unwanted Windows 
programs, IMSTs (Brentford, 
U.K.) program locates and unin- 
stalLs only the programs you se¬ 
lect. The toolbar includes three 
functions that give you an inside 
look at your computer system: a 
graphic display showing how 
uninstalling applications will af¬ 


fect your hard disk space; log 
files of icons, tiles, and directo¬ 
ries you have deleted, with dates 
and hard di.sk space freed or the 
last installed program files, lo¬ 
cation, and size; and a system in- 
fonnation display. 

Phone: +44 181 758 1447; 
fax: +44 I8I 758 1667. 

Circle 1452 on Inquiry Card, 

LOW-COST BACKUP 
FOR NETWARE SERVERS 

Sytron ProServe CX Lite is an 
NLM for network file servers. 
Available as a stand-alone appli¬ 
cation, the product from Rexon 
Europe (Aldermaston, U-K,) 
backs up a single NetWare 3,x or 
4.x server to tape drives. You can 
do backup and restore operations 
from a Windows workstation or 
the NetWare server coasole. 

Graphical representations of 
network maps and directory 
trees^ with complete operation 
logs and media status, provide 
simple administration of back¬ 
up, restore, and data-storage 
management tasks, Sytron Pro- 
Serve CX Lite (from US$145) 
supports file-server backup 
speeds of up to 44 MB per min¬ 
ute, and you can schedule back¬ 
up and restore jobs to mn dur¬ 
ing off-peak hours. 

Phone: +44 1734 8J0072; 
fax: +44 1734 810074. 

Circle 14S6 an Inquiry Card, 
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Reflection does it right. 


Announdng the Reflection 
Network Series® for Windows 
—the first TCP/IP for Windows 
developed specifically for corpo¬ 
rate networb, designed for per¬ 
formance, reliability, and ease 
of use. 

• RDwerful network manage 
menl— Extensive diagnostic 
and monitoring tools, includ¬ 
ing SNMP MIB II 


• True open connectivity—100% 
Windows Sockets compatibility, 
drag-and-drop FTP, LPR/LPD, 
NS/VT,andLAT 

• Optimal performance and 
reliability— A cooperative VxD/DLL 
design delivers superb performance 
while it protects vital data. 

Try the new Reflection Network 
Series for yourself. It’s done by 
Reflection®, so you know it’s right. 


Call your authorized Reflection distributor: 

Australia—Megatec (03) 874 3633 Austria—SIS 
(01) 376316119 Beudta-C&SC bv (040) 434957^ BMC 
(070) 360 6860 Czech RepubUc-lHSEKO CS (067) 607 311 
Denmark—Tempest 44 94 S9 02 Fiiiltnd—TTProfessioml 
SolutLon Oy (90) 502 7612 France—ADE (Toulouse) 

(16) 61 73 32 49 Gennany-GBTT (040 ) 23 73 Oi 0 
Hong Kmir-GT-L 753 8283 Ireland-Entropy (01) 294 0199 
lsniei-4,ihad/Bina Sysrema Ltd. (03) 557 3636 Italy— 
Siosistemi (030) 2421074 Japon-Cybemet (03) 59 78 5410 
Malaysia—SCS Computer Systems (03) 756 5800 Mexico— 
in^istemas Financieros (5) 813 1325 New Zealand— 
Interctmnect (09) 358 0758 Norway—Nocotn 67581450 
PolancU-Snftkom (22) 40 4631 Portugal—Silkon 
(01) 8151234 Sifigapote—SCS441 2688 Slovak Republic— 
INSEKO a.s, (089) 64 88 08 Smith Africa—LAN Design 
(Oil) 444 1050 SpaiiH^orpitMi Systems (3) 485 4044 
Swetkn—Nocona AB (018) 65 55 00 Switzerknd^-Commeare 
(01) 730 24 31 United Kinj^om-Wkk Hill IMX Ltd. 

(0483) 772280 VcMiuela-4nnb Sistemas (2) 959 2411 


(^Reflection 

MaJa’rig PC Connecttons Count 


Walker Kkhef 5t Quttm, Inc, / 1500 Dexter Avenue North, Sranle, Washington 9S109 / 206.217.7100 / FAX; 2j06.21 7.0293 / Bultenhof 47, 2513 AH Den Haag, The Netherlands / +31.70375.11.00 / FAX: +31.70.356.12.44 
ReflectkMi and Reflecricjn Network Series are regisierd rrademarb of Walker Richer St Quinn, be. All other irademarb arc the pitjpctty of chelr napecrive hjaldets. 
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A Message 
to Our 
Subscribers 


What’s New 


F rom time to time we make the BYTE 
subscriber list available to other 
companies whose products or 
services would be of interest to our 
readers. We take great care to screen 
these companies, choosing only those 
who are reputable. Furthermore, 
subscriber names are made available for 
direct mail purposes only; telemarketing 
calls are strictly prohibited. 

Many BYTE subscribers appreciate this 
carefully managed program, and look 
forward to receiving information of 
interest to them via the mail. While we 
believe this information is of benefit to 
our subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive promotional literature. 
Should you wish to restrict the use of 
your name, please send your request 
(including your magazine mailing label, 
name, address, and subscription 
account number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hfghtstown, IV| 08520 




Because the Expert s decide. 



QUALinCATIONAND 
FORECASTING SYSTEM 

SalesVisioB for Windows,, a 
qualification and forecasting sys¬ 
tem, is designed lo give man¬ 
agers consistency in ihe sales 
forecast process so they can con¬ 
trol activities. The program from 
Nomis (Camberley, U.K.) anto- 
mates the process. 

In the qualification stage, 
salespeople can measure the sta¬ 
tus of activities within each target 
account* You can customize the 
system for each company’s sales 
activities* and the manager can 
forecast the probability of win¬ 
ning a particular order* Sales Vi¬ 
sion updates a standard qualifi¬ 
cation report for each account 

Once you have completed the 
qualifications, you can u-se them 
to produce an accurate sales fone- 
cast. You can view changes in 
the forecast report while updat¬ 
ing the qualification report; clas¬ 
sify accounts as won, lost, or sus¬ 
pended; and sort and print 
accounts by individual account 
representatives. SalesVision for 
Windows is available in Sales 
Manager (£950) and Account 
Manager (£450) versions. 

Phone and fax: +44 276 
22168; 

Circle ±459 on Inquiry Card. 

CD DIRECTORY FOR THE MAC 

With Insignia Solu¬ 
tions’ (High Wycombe, 

U.K.) CD Directory 
(£49.95), you can cre¬ 
ate catalogs for more 
than 100 CDs, contain¬ 
ing an exact representa¬ 
tion of the file and folder 
layout of each CD and 


where to find 
them, all of 
which you can 
view at the 
same lime. 
You can con¬ 
figure the posi¬ 
tioning of files 
within the fold¬ 
ers in the cata¬ 
logs and retain 
them even af¬ 
ter you remove the CD and restart 
the machine. In addition, CD Di¬ 
rectory lets you browse archives 
at any time, even when CDs are 
kxrked in a safe. 

Phone: +44 494 459426; 
fax: +44 494 459720, 

Circle ±4S3 on Inquiry Card. 

MANAGEMENT SOFTWARE 

Intasofil (Exeter, U.K.) offers the 
latest versions of AllChange and 
SMS. AllChange provides a con¬ 
figurable environment for con¬ 
trolling software development 
projects under DOS/Windows 
and Unix. The program incorpo¬ 
rates full database facilities and 
uses a hierarchical design tree to 
model the product structure and 
provide a framework for devel¬ 
opment. AllChange 2 features a 
Motif user inierface. 

You can control access by de¬ 
finable rules and tailor com¬ 
mands, providing an open inter¬ 
face to other tools and letting the 
commands respond to specific 
actions. AllChange 2 (five-user 
license under DOS/Windows, 
fn>m £1990: five-user license un¬ 
der Unix/Motif, from £2985) in- 
legrates with the SMS Version 
Control System. 

The Windows version of SMS 
(single-user E>OS version, £490) 
controls the management and 
maintenance of development 
projects. The program al¬ 
lows you to control and au¬ 
tomate the development 
and maintenance of soft¬ 
ware throughout its life. 
Phone: +44 392 217670; 
fax: +44 392 437877. 

Circle ±454 Dn Inquiry Card. 
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Whafs New International 


Software 




STAR WARS SCREEN SAVER 

Star Wars Screen Entertainment 
(£29.99) brings your favorite Star 
Wcirj characters to life. When you 
leave your PC alone for a few min¬ 
utes, animations depicting space 
battles, lightsabre duels, and par¬ 
ties in the seedy watering hole in 
Moss Eisley replace whatever was 
on your screen. The screen saver 
from Virgin Interactive Enter¬ 
tainment { London, U. K.) lets you 


wade through the 
top secret plans for 
the Death Star and 
call up the actual 
Star Wars screen¬ 
play, which in¬ 
cludes scenes that 
were cut from the 
final print. Fourteen 
modules come with 
the movie's theme 
and 100 digitized 
sound effects. 

Phone: +44 81 960 2255; 
fax: +44 8J 960 9900. 

Circle 14C5 on Inquiry Card. 

WINDOWS-BASED 
DEVELOPMENT TOOLS 

VisualTools' Visual Developers 
Suite includes the Formula One 
spreadsheet. First Impression 
charting tool, Visual Writer text 


editor, Visual Speller 
spelling checker, and Im¬ 
ages tre am image conver¬ 
sion and management tools. 
Available from QBS Soft¬ 
ware (London, U.K.), the 
suite (£225) is compatible 
wilh such Windows devel¬ 
opment envinmmenLs as Vi¬ 
sual Basic, Vi.su al C++, and 
Borland C++, 

An Excel-compatible spread¬ 
sheet, Formula One has 126 
functions. New features reduce 
programming time, increase 
speed, and provide a direct link 
to the First Impression charting 
tool. First Impression can dis¬ 
play multidimensional data and 
features 3-D objects rendered in 
true 3-D space using light 
sources and perspective. 

A WYSIWYG text editor, Vi¬ 
sual Writer supports RTF, with 


report-an notation and text-for- 
matting features, such as multiple 
fonts and paragraph indentation. 
It integrates directly with Visual 
Speller. A 100,000-word dictio¬ 
nary, Visual Speller also contains 
custom dictionaries. Image- 
Stream offers file conversion and 
image management through 26 
graphic import filters and 20 ex¬ 
port filters. 

Phone: +44 SI 994 4842; 
fax: +44 HI 994 344L 

Circle ±4SO on Inquiry Card. 


Your software Is In danger,,, and not just at night! 


I fs by day in bet that software 
thieves are busies^ out br the 
blood of their victirrrs the softwa¬ 
re-houses thot invest thousands of 
hours in progrom developing. Now 
is the time to secure software with 
Smarfkey^pius^ the intelligent key 
for software protection. 

Smartkey-plus plugs into the 
PC's parallel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS^ WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN. 


Simple, Always active. Easy to 
use through a wide range of devel¬ 
oper softwore tools. 




The state of the art in Software Security 


• Unique personal code 

• Memory up to 448 bytes 

• Programmable algorithms 

• Protection through linkable driv¬ 
ers or automatic .EXE files protec¬ 
tion technology 

• LAN license control 

• High security ASIC technology 

• Fully transparent to parallel port 
use for printers^ pocket network 
adapters, SCSI adapters, etc. 

• Do isy-choi noble 

P lease coll todoy for detoils 
and documentation. And you 
will be pleasantly surprised at 
the price. 


Eiitron 

THE SECURITY KNOW-HOW 


EUTRON spa ViaGandhilS l'24048 Treviolo Bergamo Italy Tel-f39-35-201003 Fax+39-35-201277 835+39-35-201144 

BELGIUM: Vicking 011-431272 ■ FINLAND: Dolma 90-2711800 ■ FRANCE: Ligidala 1-46454546 ■SWEDEN:JM Data 042-123145 ■ SPAIN: Larcu 91-7952413 
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DATASCAN 7000 The I/O with the l/Q! 

Distributed Data Acquisition System 



RT-DAS 


FACTORY LINK 


In use Worldwide for 
Research, Test, Process control 
and Manufacturing applications. 


ORCHESTRATOR 


Interfaces all standard transducers to 


any host computer system 
Thermocouples, PT100, Strain 
gauges. Voltage, 4>20ma, Digital. 


II ill II M -1 H I 
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LABTECH 


FOR ALL YOUR DATA ACQUISITION 
AND MONITORING REQUIREMENTS 


SCAN 1000 


DASYLAB 



INTOUCH 







REALFLEX 


GENESIS 


FIX-DMACS 


Chemical - Eaat 

Tank Farm Araa 3 



Extensive SCADA software support including the above packages 


• Mix and Match - Analogue and digital input and 
output modules, isolated and non isolated from 8 to 
1000 Channels 

• Distributed - Up to 4Km over 32 locations using 
RS485 twisted pair 

• High accuracy - Low noise measurement 

• Rugged - DIN rail mounted format 


AVAILABLE THROUGH BUSINESS PARTNERS, RS 
COMPONENTS AND WORLDWIDE DISTRIBUTORS 

PHONE FOR FULL INFORMATION PACK AND LATEST 
DRIVERS LIST 

TELEPHONE (UK) + (44) 0270 886161 


DATASCAN TECHNOLOGY, BUSINESS AND TECHNOLOGY CENTRE, RADWAY GREEN ROAD, CREWE, CHESHIRE, CW12 6PR. TEL 0270 886161 FAX 0270 886121 


Circle 538 on Inquiry Card (RESELLERS: 539). 






















































































































Blasts from 

DENNI3 BARKER 


the Past 




Zenith’s new EISA PC, a 33- 

MHz 386 machine, was our 
cover story. It was one of the 
first EISA boxes, and it had a 
drive controller that “leaves 
others in the dust.” 

Three things that haven’t 
changed. A Microbytes story 
quoted David Liddle, then 
chairman of Metaphor Com¬ 
puter Systems, as saying users 
have three big needs the in¬ 
dustry isn’t filling: the ability to 
access data, no matter where it 
is; tools that everyone can use; 
and tools that let even technol¬ 
ogy novices build applications. 


Department of It Sounded 
Like a Good Idea 
We looked at some prod¬ 
ucts that left the drawing 
board with 
grand 
hope and 
hype but 
tanked 
when they 
hit the 
market. 
These mi¬ 
cro Edsels 
included the Apple III, the 
TI-99/4A. and the IBM PCjr. 



Motorola had just released the 
68040. Notable enhancements: 
an integrated FPU, two 4-KB 
caches, and separate MMUs 
(memory management units) 
for data and in¬ 
structions. At 
approximately 
20 MIPS and 3,5 MFLOPS, it 
would make the next genera¬ 
tion of Macs run at the speeds 
of SparcStations. 



Space Oddity An article called 
“Drowning in Data” proposed 
a .serial memory system that in¬ 
volved bouncing data off the 
moon with a laser beam and 
using space as a recording 
medium. And did you know 
that digital tape has a bit-stor¬ 
age density that’s about two 
orders of magnitude greater 
than the neuron density of the 
brain? 



Spreadsheets 
—Picking 
like buying a 
iced tea today: 
were about a 
brands to choose from. 
We reviewed the three 
Excels (for Windows, 
OS/2, and the Mac), 
Lotus 1-2-3, Quattro 
Pro, SupeiCalc, 

3-0, 

20/20, Twin, Full 
pact, and Wingz. 


Ray tracing —a technique for 
rendering photo-realistic im¬ 
ages—was a natural applica¬ 
tion for transputers. Author 
Owen F. Ransen showed how 
to use the Inmos chip’s innate 
parallel processing power to 
whip up 3-D graphics. 



Computers in the sciences. 

BYTE published articles that 
looked at using PCs for low- 
cost data acquisition, model¬ 
ing kinetics, removing noise 
from data, interfacing with lab 
equipment, and viewing mole¬ 
cules—novel ideas back then. 


w. 



t may be 
worth It someday 
when there’s a lot 
of great software. But right now 
not many are going to pay a 
thousand bucks to hook up a 
$2000 computer to a network. .. 
because there isn’t enough 
software that makes it 
worthwhile.” 

— Steve Jobs, in an interview 
with BYTE, on the lack of 
networked computers 


Did you hear the one about the 
COBOL hacker who. .. Reader 
William Carlson wrote to sug¬ 
gest we add a “Jokes and Rid¬ 
dles” column and a comic strip 
or two. We haven’t forgotten 
your suggestion. Mr. Carlson. 
We’re ju.si trying to figure out 
how to embed the sound of a 
rimshot in the pages of the 
magazine. (Ba-dum!) 

Dick Fountain wrote from the 
U.K. about a system that almost 
attained his Platonic ideal of a 
computer. The MG-1 from 
Whitechapel Computer Works 
was powered by National 
Semiconductor’s 32-bit 32016 
processor. It was designed for 
speedy bit-mapped graphics. 
Fashion-wise, it was ahead of 
its time: It was housed in black. 


Our West Coast bureau 
reported Microsoft was de¬ 
laying Windows. It took up 
too much memory—a hu- 
mongous 156 KB—and cer¬ 
tain functions were Judged 
too slow. “Microsoft is also 
looking for a way to differen¬ 
tiate Windows from [IBM’s] 
TopYiew.” Is Presentation 
Manager, then, the TopView 
of the 1990s? 



Our first column on computers 

and the law looked at Lotus's 
law.suits against busine.s.ses it 
accu.scd of illegally copying 
1-2-3 for internal use. Other 
software companies were also 
lining up their lawyers. A “vo¬ 
cal group of users” charged 
that the lawsuits were “noth¬ 
ing more than an attempt to in¬ 
timidate users into paying in¬ 
flated license fees.” 



Graph theory was the major 
story, explaining how graph¬ 
ing programs could figure such 
things as the shortest distance 
between two cities. The big 
challenge with these graphs 
was storage. “Space should not 
be wasted on Os that represent 
nonexistent edges.” 

Retro tech Robert Newcomb 
described how he built a plotter 
out of an Etch-A-Sketch, two 
stepper motors, 
gears, a circuit 
board, and a 
Tiny BASIC 
program. He 
hooked the de¬ 
vice up to a KIM-1 computer. 
The Etch-A-Sketch drew quite 
nice graphs and had two ad¬ 
vantages: It didn’t use any 
memory to put information on 
the screen, and it was non¬ 
volatile—well, as long as you 
didn’t shake it. 



Steve Ciarcta’s protect was sea¬ 
sonal. It was something that 
BYTE’s New Hampshire- 
based staff could really relate 
to: using a computer to control 
a wood stove. 
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The T2450CT boasts 
a 9.5" diagonal color 
active matrix screen with 
64K simultaneous colors 
to provide vivid images 
and brilliant graphics for 
any presentation. 



The AccuPoinC* integrated 
pointing device works 
in conjunction with 
click and drag buttons 
located comfortably 
beneath the thumbs. 



THE NEW SATELLITE PRO 

IT'S ABOUT POWER 



Two separate PCMCIA 
slots (Type II and III) 
offer instant connection 
to your LAN, faxmodem 
and more. 



Connect your 
CD'ROM drive or 
nearly any other 
peripheral through 
the standard 
SCSLII port. 



T2450a FEATURES: 

•75MHz IntcinX4", 3.3v 
•16KP cache 
•9.5*dia.colorTFT-LCD 
active matrix display 
• 520 Million Bytes (=500MB) or 
340 Million Bytes (=320MB) HDD 
•8MB RAM expandable to 32MB 
•6.6 lbs. 


T2400a FEATURES: 

•i486"‘DX2/50MHz. 3.3v 

• 8KB cache 

•8.4" dia. color TFT-LCD 
active matrix di.splay 

• 340 Million Bytes (=320MB) or 
260 Million Bytes (-250MB) HDD 

•SMB RAM expandable to 24MB 
•6.5 lbs. 


T2400a FEATURES: 
•l486'T)X2/50MHz. 3.3v 
•8KB cache 

•9.5" dia. color Dynamic-STN 
duaUcan display 
• 340 Million Bytes (=320MB) or 
260 Million B>Tes K50MB) HDD 
•4MB RAM expandable to 20MB 
•6.5 lbs. 


All MODELS: 

• Integrated math coprocessor 
•Two PCMCIA slots (I4.5mm/5mm) 

• VL local'bus video 
•SeSMI Port 

• NiMH battery with Toshiba 
MaxTime’" Power Management 

•3.5" 1.44MB floppy diskdrive 
•MS-DOS', MicrosoftNWndows” 
for Workgroups pre-installed 
•Toll free technical support- 
7 days a week, 24 hours a day 































Now you only need one computer. 

Replace your desktop system with a Satellite Pro" 
and an optional Port Replicator^ for easy 
connection to your monitor, keyboard and printer. 



SERIES. IT'S ABOUT VALUE. 

IT'S ABOUT TIME. 


Introducing the Satellite Pro™ Series: 
high-performance notebooks at an 
affordable price. Offering scorching 
i486™ processors up to 75MHz and hard 
drives as big as 500MB. 

These notebooks have impressive flexibility, 
with instant Plug and Play connection to all 
your peripherals. A built-in SCSI-II port and 


optional 16-bit sound card give you 
access to multimedia: audio, video 
and CD-ROM. 

Loaded with all these features, yet light 
enough to go anywhere and rugged enough to 
come back in one piece. Isn’t it about time for a 
Satellite Pro™ notebook? 

For a dealer near you call 1-800'457-7777. 


Satellite Pro 

$ 2999 * 


Prices starting at 


In Touch with Tomorrow 

TOSHIBA 

©1995 Toshiba America Information Sv^tems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered 
by their respective companies. * T2400CS. 250MB HDD. Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling, and applicable sales tax not included. 
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nvouiv Tired Of 

wam For Reoons, 

Cal Us For An 
Instant SoUioii 


Sitting and waiting 
for reports is some¬ 
thing you no longer 
need to stand for. 

Because now', 
there’s new 
CA-Visual Express? 
A powerful, easy-to-use query and report¬ 
ing tool for Windows that gives you 
instant access to more than 20 databases. 

What’s more, there are three levels of 
query-building methods that will make the 
novice or expert feel right at 
home: Quick Queries, Graphical 
Query By Example or SQL. 




Visual Express can access: 

• PC databases 

Btrieve. CA-Clipper/dBase. Foxpro. 
CA-Datacom PC. Excel. Paradox. 
Text File. WATCOM SQL. XDB local 

‘Server databases 
CA-lngres;DB2/2. tntormtx. 
Netware SQL. Qracle. SQL/aoo. 

SQL Server SQLBase. Sybase. 

XDB cttent server 

• Mainframe databases 

CA-Datacom. CA-IDMS. DB2. SQL/DS 


Qomputer' 

JlSSOOATES 

Software superior by design 


Analyze Vour Data Any Number 01 Ways. 


Visual Express features 
more than 40 built-in func¬ 
tions for extensive analy¬ 
sis. So you can summarize 
operations, analyze sales and build finan¬ 
cial reports. Plus, you can move this data 




Ctontig a mw iaii toirci is as easy as punt aiP cUcft. 

from one Windows application to the next 
with just a few clicks of the mouse 


Highlight key 
areas with 
lines and 
boxes. Add 
colors and 
shading. 

Embed full- 
color 2D and 
3D graphs and 
charts. Even insert your company loga 

Best of all. Visual Express leads you 
through every step and lets you customize 
any part of your report in seconds. 

The end result: presentation-quality 
reports that speak highly of the author. 

New CA-Visual Expresa For those who 
want brilliant-looking reports and easy 
access to data, the wait is finally over. 



It'S Easy To Turn Hard Data Into Beaulilul 
Reports. With Visual Express, the only 
thing as easy as accessing your data is 
,1 ■[ turning it into stunning 

reports With just a few 
E E E: clicks of the mouse, you can 

^^ use all your Windows fonts 


CA-Visual Express 
isonlyseo: 

Regularly Priced At S495. 

Call 1-600-225-5224, 
Dept. 27500 To Order Now. 


New CA-Visual Eipress 

01994 Computer Associates Intetnadonal. Inc., Istandia, NY I1788-7DOQ All other produa names leferenced hadn ate trademarics of ihdr tcspeciive companies, 
'limit one cof^ of CA-VfanialExpicss per customo: Additional copies may be puidi^ at Rsolarprax ^latnfralneserveI5 require additional purchase 
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Books & CD-ROMs 



A Savvy Guide to 

Client/Server 

Computing 


JON UDELL 

T hese folks can sling acronyms like nobody’s business. What’s even more 
amazing is that they can m^e sense out of the alphabet soup. Two of the au¬ 
thors, Robert Orfali and Dan Harkey, have shown in previous (and more massive) 
tomes a remarkable grasp of the nuts and bolts of OS/2-based client/server soft¬ 
ware development. Those books are full of hands-on, code-rich tutorials on pro¬ 
tocol .stacks, RPCs (remote procedure calls) and messaging, SQL databases, TP 
(transaction processing) monitors, and more. 

In Essential Client/Server Survival Guide^ they emerge from the OS/2 pro¬ 
gramming trenches to deliver a sweeping survey of the entire client/server field. 
It’s as savvy, informative, and entertaining as anything you are likely to read 
on the subject. 

The problem, of course, is that client/server isn’t one technology but many— 
remote SQL, TP, message-oriented groupware, di.stributed objects, and so on. Like 
the proverbial blind men feeling the elephant, most of us have a hard time seeing 
the whole picture. The authors succeed brilliantly in mapping the elephant. They 
build a taxonomy that neatly sorts out successive generations of technology. 

For example, they classify stored procedures and triggers (Sybase and Oracle) 
as “TP lite,” and load-balancing, distributed transaction systems (Encina and 
Tuxedo) as “TP heavy,” a surprisingly useful way to clarify how these two sets 
of technologies are both similar and different. Later, in a masterful chapter on dis¬ 
tributed objects, they build on the analogy by showing how a CORBA (Common 
Object Request Broker Architecture) object adapter is, in effect, the next wave of 
TP monitor. 

Database servers, transaction .servers, and object servers are overlapping 
parts of client/server technology. Informed analysis of 
any one of these subjects is rare enough. When writ¬ 
ers/practitioners can define the evolution, uses, and 
limits of all three—as Orfali, Harkey, and Edwards 
ably do—they can justly claim to have created an es¬ 
sential guide. ■ 


Jon Udell is a BYTE senior technical editor at large. You can 
reach him on the Internet or BIX at judell@hix.com. 


ESSENTIAL CUENT/SESVER 
SURVIVAL GUIDE 

Robert Orfali, Dan Harftey, 
and Jeri Edwards 
Van Nostrand Reinhold 
ISBN 0-442-01941-6 

$24.95 


AN EXCELLENT GUIDE TO LANS 

LOCAL AREA NETWORKS: NEW TECHNOLOGIES, EMERGING 
STANDARDS, 3d ed., by Thomas W. Madron John Wiiey a Sons, 
ISBN 0-471-00959^ $29.95 

I f you are looking for a ground-floor introduction to LANs, this book is a 
good place for you to start. Obviously, no single book can cover every tech¬ 
nical issue in networking, and this one thankfully avoids trying to do so. In¬ 
stead, Thomas W. Madron focuses on the basic technologies that are needed to 
implement the first three layers of the OSI (Open Systems Interconnection) 




A REMARKABLE 
PROGRAMMING 
RESOURCE 

THE COMPUTER EDUCATION SERIES 
PROGRAMMER’S BUNDLE RoundBook Publisfaing 
Group, Inc., 5617 Scotts Valley Dr., Scotts Valley, CA 
95066, (408) 438-8732 


A s I write this, the Programmer’s Bundle 
from RoundBook Publishing Group is 
a set of three CD-ROMs that are being sold 
separately. However, RoundBook has learned 
that the public is buying the CDs together, 
so it has decided to release them as a package. 

The three CDs—C/C-H- Programming Ref¬ 
erence volumes 1 and 2 and the Windows 
Programming Reference—hold 15 books, in¬ 
cluding all the associated tables, figures, and 
listings. The vehicle for accessing the titles is 
Microsoft’s Multimedia Viewer. 

Combined, the books give excellent cov¬ 
erage of C and C-H-, particularly if you are 
using a Microsoft or Borland product. One 
book does describe some features of version 
9.01 of the Watcom compiler. The Windows 
CD contains bcxiks on OLE, ObjectWindows, 
serial communications, resources, and more. 

My biggest gripe is with the operation of 
the Multimedia Viewer. Here’s an example. 
You’re reading one of the books and the text 
.says: “See listing 2.” The words listing 2 are 
in green, so you can click on them to open a 
dialog box displaying li.sting 2. Do that, and 
all you can do is look at it—you can’t cut it or 
copy its contents into the Clipboard. To get 
listings, you have to issue a separate series 
of commands that copy all listings onto your 
hard disk and then look for what you want. 

Also, you can’t search for a word or phrase 
from the table of contents screen. You have to 
click on a chapter and then on a topic. This 
gets you to actual text, and only then does 
the toolbar with the “search” button on it be¬ 
come available. 

Still, this is a remarkable resource. Al¬ 
though the price for the bundle has not been 
set (the CDs retail for $79.95 each), I suspect 
it will be stunning when you consider what the 
books would cost separately. 

—Rick Grehan 
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Circle 148 on Inquiry Card (RESELLERS: 149). 

NAFTA Is 1,100 Pages Long. 

Indexicon Created An 
Index For It In 10 Minutes. 



Indexing used to be a long, difficult procedure. Not anymore. 
Introducing Indexicon—the first automatic indexing program, 
the first to understand the structures of the English language. 
At the click of the mouse, Indexicon reads through a 
document, locates key terms and phrases, and generates a 
back-of-the-book style at a rate of up to 50 pages per minute! 
If you’re spending any amount of time manually indexing, 
Indexicon can pay for itself the first time you use it! 
Only $149.99. Call 1-800-943-0292 to order. 
(If not completely satisfied after 30 days, return for a full 
refund!) Plus, act now and get LexEDIT FREE! (A $50 value!) 




With LexEDIT you can tailor specific lexi- 
cons before you run the Indexicon program, 
for perfect indexes everytime! Available for 
Windows versions of MS Word 2.0, 6.0 and above, 
Word Perfect 6.0 and above. Call for other platforms. 

Coming sooni Indexicon for the Macintosh. 

To index NAFTA, we used Indexicon for WPA/VIN on a 486/66 MHz. 

I {~\\/ F Y • Bloomington. MN 55439 

* ^ ▼ L/X Phone: 612-943-0292 • Fax; 612-943-1007 

ICONOVEX€lDelphi.Com or CompuServe: 74064,440 



Books & CD-ROMs 


Stack, with occasional forays higher up the stack. 

After a brief overview of why you would want a network 
(e.g., E-mail and print servers), the book dives right into the 
maze of standards that glues the open-networking world to¬ 
gether. The discussion depicts the seven-layer OSl stack and 
lists the relevant standards at each layer. Madron also discusses 
how support for different physical media (i.e., twisted-pair and 
fiber-optic cable) is included in the standards. The chapter on 
NOSes (network operating systems) skillfully navigates you 
through an ocean of network acronyms, such as NetBEUI (Net¬ 
BIOS Extended User Interface). SNA (Systems Network Ar¬ 
chitecture). and X.4()0. Coverage includes MAP (Manufacturing 
Automation Protocol) and NetWare, as well as a brief mention 
of additional NOS products, such as Banyan Vines and IBM 
LAN Server. 

The following chapter is actually a continuation of the NOS 
chapter, but it’s aimed at peer-to-peer networks. The author pro¬ 
vides detailed discussions of the installation proce.ss for three of 
the biggest players in peer-to-peer networks: LANtastic. Per¬ 
sonal NetWare, and Windows for Workgroups. He makes no at¬ 
tempt to provide an answer for which is best. Instead, he tries 
to leave you with the right questions to ask to find the solution for 
your particular needs. 

The book also includes chapters on peer-to-peer versus client/ 
server networks, bridging and using gateways to other networks, 
and security and implementation issues. Separate chapters are 
devoted to each of the main IEEE signaling schemes, for exam¬ 
ple, 802.3 (Ethernet). 802.4 (Token Bus), and 802.5 (Token 
Ring). For the network neophyte, this book covers a lot of ground 
in an easy-to-understand, readable way. 

—Rex Baldazo 


TOO MUCH OF AN 
INSIDE LOOK 

SHOW-STOPPER!: THE BREAKNECK RACE 
TO CREATE WINDOWS NT AND THE NEXT 
GENERATION AT MICROSOFT by G. Pascal 
Zachary The Free Press, ISBN 0-02-935671-7, 

$22.95 

■ found this inside account of Windows NT’s development less 
satisfying than its role model. The Soul of a New Machine. 
Sure, it’s titillating to read about Dave Cutler's Bunyan-like ex¬ 
ploits and sobering to be reminded how a major software project 
can devastate the families of the engineers, but we’ve heard all this 
before. What I wanted from this book was more technical so¬ 
phistication and more balanced reporting than it delivered. 

A computer, we’re told, is like a wealthy English household in 
the 189()s, in which the upstairs crowd (applications) is served by 
the down.stairs crew (the operating system). Well yes. I suppose, 
but upstairs/downstairs analogies don’t begin to unravel the po¬ 
litical and technical is.sues driving Microsoft in its war with IBM 
and the Unix community. The problem is that while G. Pascal 
Zachary interviewed dozens of Microsoft employees, he talked to 
virtually no one outside the company. A wider net might have 
landed a livelier and more important book. ■ 

—Jon Udell 
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Network utililies-^^ital, but set aside lOOK DOS 6 handy, but about 120K Multiniedia—fui), but can you spare 5(kB0K? Internet utili ties—where will you gel 120X7 






If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PC's capabilities you will 
run into a wall, Memory limits. Drivers that won't load, Crashes. "Out 
of Memory" messages. And you'll run into this wall 
whether you have one megabyte in your PC or 16. 



OUMF 
TORY! 


That's why millions of people, from PC gurus to 
novice users run QEMM^. It fixes memory problems 
and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Mokes Room for All the Good Stuff 

Our newest QEMM takes into account the greater demands you're 
putting on 'conventional' memory today: device drivers sound cards 
disk compression, caches network utilities CD ROM drivers etc. Not 
to mention all the stuff you wan t for tomorrow, like the drivers you'll 
need for Internet utilitie.s. It finds room for all those things so you don't 
have to sacrifice capabilities you want- 
now or in the future, 

MemMaker, the memory utility 
that comes with DOS 6 does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand¬ 
ing users. 

Say you wanted to run a mouse; 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new features 

■ 100% Windows installable 

■ Faster 32-bit memory model 

■ PCMCIA suppttrt 

■ Stealth Stackers&vesS-SK 

■ QuickBootsavei time 

■ O/JiEmiw/teto/r lets you 
revert to recent settings 


'tune' it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one 'K' of memory makes the difierence 
between a program loading or not you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is dial with memory 'elbow 
room' you get more reltebility—fewer crashes and hangs. And .some 
programs {especially games) run l^ter and smoother. 

When you run DOS programs in Windows QEMM 75 will pro¬ 
vide benefits for those progtam<i too 
Many productivity programs won't 
even run without it unless you sacri¬ 
fice drivers and other goodies. 

QEMM 75 comes with a new ver¬ 
sion of our award-winning memory 
uaiiljJ^HwWdlljnSdel* 
you can t find out any other way—like anafyzanownmsin Windows. 
how Windows and the programs run- And it's sdlltee wiSi QEMM 
ning under it are using memory or what software is using your IRQs. 

There are dozens of new features and improvements to coir new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure, 

Stop making sacrifices. Get QEMM 75—the safest most powerful 
memory manager for Window^ DOS and games. 




Quarterdecic 


QuartatlcdOtticc Systoici bic All righfi JESEiwd. 
TradeoiETln ae pnofxity of thw luporthv tTrinri. 


Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 

Quarterdeck International Ltd, B.I.M. Hoase, Crofton Terrace Dun Laoghaire Ca Dublin, Ireland Tel, (353) (1) 284-1444 Fax; (353) (1) 284-4380 
Registered US. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29,95 plus $5 shipping & handling, Call (800) 354-4^7. 
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How much real estate wou 
68000 CPU, a 24-bit DSP and a 

The three most irr^ortant things are 
integration, integration & integration. 

When it comes to integration, no other chip is even 
in the neighborhood. The dedicated RISC communica¬ 
tion processor controls three serial communication 
channels, each of which supports five popular protocols 
The 24-bit DSP engine, based on the DSP56002, gives 
the performance boost and flexibility you need for 
higja-speed communications applications. And general 
systems management tasks are handled by a 68000 con 
processor, further increasing the performance of tine 
other two processors. 


Introducing the 68356 
Signal Processing 
Communications Engine. 

■“'1—.If youte working on a ground- 

THE 68356. THE SIDE breaking design, but don't want to 

VIEW. ACTUAL SIZL p^y ^ in board space. 

Motorola has the solution. The new 68356 combines a 
multiprotocol processor with a general-purpose DSp 
making it perfect for a wide range of communications 
and embedded control applications, including V34 
data/fax modems, central-office switches, multimedia, 
wireless data communications and ISDN. 


Motorola Seiniconductof Products Sector, 6501 William Cannon Drive West, Austin, Texas 78735"S598 • MD-OE21( 





















i you ©^ect to give up far a 
RISC ccratnuriicatians engine? 

This is one hot property So make a killing in real estate 

that won't cost you a lot. without losing your shirt. 


The 68356 is a smart investment in more ways than 
one. Thanks to its revolutionary ball grid array (BGA) 
package, the 68356 is less than 1/8" thick, and occupies 
only one square inch of board space. That size, along 
with the choice of 5-volt or 3.3-volt versions* makes it 
the ideal solution for a variety of portable applications, 
particularly on PCMCIA cards. And since the 68356 
preserves all the working elements of a 68000 micro¬ 
processor and 24-bit DSP56002, you already have a fuU 
range of powerful development tools at your disposal. 


Give us a call, 
or talk to your 
Motorola sales 
representative. 

WeTl help you integrate the 68356 into your next design. 
And put real distance between you and the competitiorL 



CONTACT YOUR LOCAL MOTOROLA SALES 
REPRESENTATIVE OR DISTRIBUTOR 
FOR MORE INFORMATION. 


©1995 Motorola, Inc. AU rights reserved. Motorola and @1 are registered trademarks of Motorola, Inc. 














Novell’s 


The Vision: a billion connected users 
and devices by the year 2000. 

The Plan: reinvent its operating systems^ 
protocols, and services. 

JON UDELL 


A few months ago, we pulled the plug on 
Guernsey, BYTE’s original NetWare 
server* First powered up six years ago, 
Guernsey survived anachronisticaily into the mid- 
1990s alongside newer systems, because NetWare 
2A5C kept flogging useful work out of the lowly 
286 PC we ran it on. That says a lot about chief ar¬ 
chitect Drew Major's skill and about the quality of the 
special-purpose operating system he invented to run 
network services in the inaugural decade of the LAN, 
Newer versions of NetWare still retain the leg¬ 
endary speed and reliability of its predecessors, but 
these qualities alone can no longer sustain the huge 
conglomerate that Novell has become. Last spring, 
at the 10 th annual Brain Share ’94 (NovelFs devel- 



42 BVTK FEBRUARY 1995 






















































opers conference) in Salt Lake City, Uiah» the mes¬ 
sage 10 5000 attendees was that NetWare was but 
one of three pillars of the new Novell. In the future, 
AppWare and UnixWare would receive equal billing 
with NetWare. 

The message continued: After digesting a series of 
acquisitions—including USL (Unix Systems Labo¬ 
ratories), Serius, Software Transformation, Word¬ 
Perfect, and Borland International ^s spreadsheet di¬ 
vision—Novell would redefine the second decade 
of PC networking just as it did the first. Directory, 
WAN, messaging, telephony, hierarchical storage, 
document, and other advanced network services 
would become as common as file and print services 
are today. Novell would field applications exploiting 


those services and provide the tools and components 
needed to create and manage networked applications. 

That was a fine vision, but the unrelated NetWare, 
AppWare, ajid UnixWare families of products formed 
an unsteady tripod, and NovelPs network services 
(beyond file and print) are a mixed bag. Six months 
after BrainShare ’94, at Networld+Interop in Las 
Vegas, NovelPs CEO Robert Fran ken berg emerged 
with a plan to regain the tight focus that Novell’s 
hectic expansion had blurred. Dubbed pervasive com¬ 
puting, the new strategy ceded the desktop operating- 
system war to Microsoft’s Windows and reaffirmed 
Noveifs mission to scale networks from the depart¬ 
ment to the enterprise and beyond, 

Frankenberg said that Novell would unify NetWare 
and UnixWare into an all-purpose Super- 
NOS and raise the ante on an embedded- 
systems framework called NEST 
(Novell Embedded Systems Tech¬ 
nology) {see "Smarter Copiers, 
Printers, and Fax Devices Are 
Coming," November 1994 
BYTE). The client-side focus 
would shift to Corsair, a new 
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graphical NetWare shell featur¬ 
ing a Mosaic-like network navi¬ 
gator called Ferret. Casualties 
included the AppWare leg of the 
tripod, which Frankenberg sawed 
off at the knee when he hailed 
development of the AppWare 
Foundation, a toolkit that would 
have enabled applications and 
Noveifs brand of software com¬ 
ponents (AppWare loadable 
modules, or ALMs) to port 
across client (and eventually 
server) platforms. Frankenberg 
told BYTE that while the idea 
of portable components was ap¬ 
pealing, Windows software de¬ 
velopers just weren’t lining up 
to support it. 

More of that kind of brutal 
pragmatism will likely be re¬ 
quired to meet Frankenberg’s 
daring challenge. He wants a 
billion users and devices con¬ 
nected to NetWare by the year 
2000 (versus an estimated 40 
million today). Sheer hype and 
fantasy? Maybe not Voice net¬ 
works are that pervasive today. 


Novell understands 
that Hs dommation of 
LAN file and print ser¬ 
vices won't cany the 
company into tiie next 
centuiy. The new 
strategyT called penra- 
$ive cmnputingf just 
might. 

* ft starts with a hy¬ 
brid NOS (networii op¬ 
erating system), called 
SuperNOS, that wilt 
blend the pedal-to-the- 
metal power of Net¬ 
Ware with the robust 
applications server 
that IS UnixWare and 
will support massive 
complexes of clus¬ 
tered servers. 

* On this base it layers 
global directoiy, dis¬ 
tributed management, 
advanced storage, and 
other services needed 
to scale networking 
from the department 
to the enterprise and 
beyond. 

* Then it offers access 
technologies for vast 
numbers of never- 
before-connected 
LANSp devicesp and 
users. 

■ Finailyp it ices the 
cake with applications 
and services that live 
In the fabric of the 
network itself. 


DANIEL PEUVVtN ®) 1095 
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Four-Layer Model for Pervasive Computii^ 



1 Near'-Term 

Long-Term I 


WordPerfect, GroupWise, 

More network-aware applications 

Applications 

SoftSolutJons, InForms, 

Consumer applications: 


and Quattro Pro 

finance, edutainment, and information 


Corsair/Ferret advanced client 

Improved ease of use for home 
and business users 

Access 

NEST 

Network-aware faxes, PBXes. and printers 


AT&T NetWare Connect Services 

Business Internet 

Services 

File, print, global directory, 

messaging, distributed management, 

document, and telephony 

Object-oriented file system 

Data migration/replication 


NetWare, UnixWare. 


Infrastructure 

IPX/SPX, TCP/IP, 

SuperNOS 


RIP, SAP, and NLSP 



data networks will be tomorrow. Bob Met¬ 
calfe, inventor of Ethernet, has recently 
noted that Ethernet LANs pump vastly 
more data than does the Internet; thus, they 
collectively form the true information su¬ 
perhighway, NetWare, of course, runs 
most of the world's Ethernet LANs* How¬ 
ever, Microsoft wants those billiott con¬ 
nections, too; it already owns the desktop 
and is encroaching on Novell's server 
stronghold* To meet this challenge, Novell 
will have to retool its operating systems, 
protocols, services, and tools, Here's how 
the current plan is shaping up. 

The Crown Jewel 

NetWare's modem era began in 1989 at 
the fifth BrainShare conference, when 
Novell rolled out NetWare 386 (also 
known as NetWare 3*0). Two demonstra¬ 
tions brought the cmwd to its feet cheering* 
In the first, Novell showed how the Net¬ 
Ware kernel could install in minutes and 
then dynamically load (and unload) disk, 
network adapter, and network protocol 
drivers (NetWare 2*x, like most Unixes, 
had required a kernel rebuild to accom¬ 
plish these tasks). That flexibility remains 
to this day an inspiring example. We can, 
for example, restart AppleShare or NFS 
(Network File System) services on one of 
BYTE's NetWare 3. lx servers without in¬ 
terrupting logged-on DOS users, OS/2, 



Windows NT, and Unix can't match Net- 
Ware's dynamism; it's a key asset Novell 
must carry forward to SuperNOS. 

The second demonstration showed how 
to write an NLM in C, pass it through the 
Watcom compiler, and then load and run 
it* The roar of approval that greeted the 
appearance of “Hello, world" on the Net¬ 
Ware console would have puzzled non- 
initiates. Only those I'amiliar with the ar¬ 
cane hacking needed to create a NetWare 
2*x VAP (value-added process) could ful¬ 
ly appreciate how the new ability to write 
NLMs using standard C libraries and tools 
would advance the state of NetWare. The 
beauty of this, of course, was that now 
NetWare could natively support database, 
mail, and other advanced services. Unix 
and OS/2 developers could port to or 
directly target NetWare, gaining a per¬ 
formance edge and auto¬ 


matic integration with NetWare's huge 
installed base. 

C libraries and tools notwithstanding, 
NetWare 3*x was no more a general-pur¬ 
pose oj>erating system than its predecessor 
had been* Running naked and fast at ring 
0 on a 386, it made no use of the chip's 
ability to carve out separate, protected ad¬ 
dress spaces. (The newer NetWare 4's 
domain architecture now affords optional 
protection, but mostly for the convenience 
of developers; trusted production NLMs 
still run best in kernel address space at 
ring 0.) NetWare 3*x's new thread APIs 
were modeled after tho.se of OS/2, but Net¬ 
Ware threads multilasked on a coopera¬ 
tive, not a preemptive, basis. Lacking real 
memoiy protection and preemptive sched¬ 
uling, NetWare was—and remains—an 
eccentric platform for server applications. 

The NLM Question 

Advocates say the gain of porting to 
NLM is worth the considerable pain. 
It wasn't until late 1991, for example, 
that Gupta was able to convert SQL¬ 
Base, its SQL server, into an NLM* 
“But we lopped 100 TPC [Transac¬ 
tion Processing Performance Council] 
transactions per second with our NLM " 
says Matt Miller, Gupta's marketing 
manager. Once available, NLMs seem to 
not only perform well but also run stably. 

continued 


BVXK FEBRUARY 1995 







Cool Computer Upgrades. 


POWER SUPPLIES 

■ 

i\nNI-TOWER CASES 

■ 

OVER-TEMP ALARMS 


^'The premier power-supply maker” 

John Dvorak, PCM^iguzint, March 30,1993 
‘"llie only company to go to for a power supply” 
Jerry Poumdle, Byte, ^\pril 1993 

ENERGY-SAVING UNITS 

Save juice with our econoiiiical Energy-Star power 
supplies. Fullv-tested, UL/CSA/TU\^ approvecL 

STAR 205 SLLM/DESKiTDMTR.$79 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 19S6, their 
high^efficiency fans and 
low-turbulence circuitry 
reduce noise up to 84%! 


A must for honie office or midtimediu applications. 

SILENCER 205 SLLM/BABY..$99 

SILENCER 220 DESK/TOWER..»...$109 

SILENCER 270 DESIOTOWER ..$169 

fflGH-PERFQRMANCE UNITS 

BABY desk 


BABY desk 



Upgrade your computer m\i one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-dean output, a high-capacit}' cooling fen, 
UL/CSA/1W, a 3-y^r wanrant)^^ for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network Ble servers. 

TURBO-COOL 300 SLIAI/BABY.....$149 

TLTtBO-COOL 300 DESm^OMTR.$179 

TURBO-COOL 400 DESKm)WER....$2l9 
TURBO-COOL 450 DESRTOWER.$329 


“The only worthy uj^rade [cases] IVe found” 
Ed Bott, PC’ Cmnputmg, Oaokr 19W 

For an easy-to-biiild 
system, there's nothing 
like our economical 
Personal Mini-Tower 
enclosure. Features: small 
footprint, (3) 5-1/4” bays, 
(4) 3-1/2” bays (2 int.), 
a removable motherboard 
cage for easy assembly, 
Specs: FCC-B, I6.7'l iI2”Wx IS^H, 161hs. 
PERSONAL MINI-TOWER..........579 

For a professional, 
solid-steel, USA-made 
endosure, choose our new 
Commerdal Mini-Tower, 
Features: (3) 5-1/4” bay’s, 
(3) 3-1/2” bays (2 iiit), 
accepts a baby or full-size 
motherboard, comes with 
a removable drive cage. 
Specs: FCC-B, I6.2”L x 8.5”W x 1S.4”H, 221bs. 
COMMERCIAL MINI-TOWER.$189 


REDUNDAIVT POWUR 


Ehminate the risk of netw ork downtime or data loss 
due to power supply feilure with the TwinPower 900 
redundant powder system. It delivers high-capadty, 
feult-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 450 powder 
supplies and a special 
interfece. A must for 
T/iimon critml LANs. 

■ 900 watts peak power 

■ lOOX more reliable 
than a single-unit 

■ load-sharing design 

■ hot-sw’ap capability 
TWIN-POWER 800... 


TWIN-POWER 900 .... $995 

OPTIONAL MONSTER CASE...$795 


Don't let PC fan failure cost 
you your system! Install our 
110 TwimAlert to detect 
overheating— 
damage occurs. At 
HOT, you’ll 
get a loud audible 
alann and a signal for 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118T, the TwinAlett will 
save your machine by automatically shutting-off 
its power! The 110 TwinAlert is compact, easy 
to install, and compatible with any computer. 

110 ALERT (audible alarm only).$19 

110 TWINMRRT (aU features)...$39 


CPU COOLERS 



It’s a fea. 486 chips run hot, often exceeding 185T! 
Now, you can cool your 486 to a safe 85'^-95T with 
our popular CPU-CooL Consists of a long-life 
ball-bearing raini-fen inside a die-cast heat sink 
that easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cools CPU 70"-100T 

■ prevents system errors 

■ adds j^ars to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitadoas. 

■ safe, simple installation 

CPU-COOL (486s)....$24 

PENTACOOL-S4 (90/lOfl PEN^DUMs).... $24 
PENTACOOL (60/66 PENlTUMs).. $29 


MOISE LEVELS (dll) 



(WJflWlV SJLENCtft 
POWER 5UPPLV PfiWEflSUPPLV 






EPUTm'l^ 



CPU-COa CPlKOflL 


PC powBB c miaum, mo, 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

We accept Visa, MC^ COD, or PO ipfimved crcdtr. Wairantjr pemd: S-ycari (hr CPU rooler^, Tnrbci-Cool 4S{V550 and TwinPowen J-years for Turbo-Cool (urept 450/550), I-yean for itl others, 

Hours^ 7 LID, - 5 pjn, (PT) Mcml - Fri, Sitencerf Turbo-Ctxil, TwinPower. CPU-Cool,, PcntaCaoli DO ami HO TwmAktt are tiadonaifc or rwintiEretl tnidemaife of PC Power i Goolingi Inc. ©1994 PC Power & Cooling, Inc. 

Circle 105 on Inquiry Card (RESELLERS: 106). 
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Processor-Independent NetWare Architecture 


NLMs 


C run-time library 


NetWare kernel 


1 1 

1 Hardware-specific drivers | 

Low-levet software components! 

Memory 

Compiler 

Exceptions 

^^^NL^oader 

Boot primitives 

Thread switching 

LAN/disk/tape adapter 

Debug primitives 


Timers and interrupts 
Serial/parallel I/O 
Monitor/key board 


As with Windows NTs HAL, 

the m 

isolates system hardware a 

nd ]ow-leve< 

mactiioG-specific software i 

(rompfMienti 

from the NetWare kernel ar 

id layers 


“My Oracle NLMs stay up for 
months on end,” says Chris Cer- 
mak, lead systems analyst for 
Mettler-Toledo, a weighing and 
measuring equipment manufac¬ 
turer in Worthington, Ohio. 

Phillip Ellis, project manager for 
MicroAge, a technology dis¬ 
tributor based in Tempe, Ari¬ 
zona, reports similar success 
with the Lotus Notes NLM, 

Critics say that these results 
are achieved in an extremely 
controlled environment “Cus¬ 
tomers add a lot of memory, 
limit the number of users, and 
run just one application per serv¬ 
er,” charges Rich Finkelstein, 
president of Performance Com¬ 
puting, a ChicagO“based client/ 
server database consultancy. 

“Why? Because they don't want 
to learn Unix/' 

Indeed, Cermak and Ellis 
confirm that they run most NLMs on ded¬ 
icated machines and that familiarity with 
NetWare^—^not performance—drove the 
decision to use NLMs, “At DBExpo, in 
an audience of 3(K) [developers], maybe a 
dozen showed interest in NLMs/^ says 
Finkelstein, “but two years ago, a third of 
the audience rai.sed their hands.” Finkel- 
stein attributes the declining interest in 


NLMs to an increasing concern about Net¬ 
Ware's shields-down mode of operation, 
“You can make a Sherman tank go faster if 
you take off the armor/' he says, "'but that's 
not the point.” 

Finkelstein and others point out that Unix, 
NT, and OS/2 alternatives aie getting eas¬ 
ier to use and are scalable to RISC and muiti- 
processor hardware. Lisa Yi, senior product 


manager for Sybase SQL Server, 
notes that “some diehard Net¬ 
Ware users have begun to react 
favorably to NT.” Altracti ve pric¬ 
ing, built-in IPX/SPX connectiv¬ 
ity, and GUI-based administra¬ 
tion lure these users into the 
Microsoft camp, says Yi. 

NetWare lor RISC 

Although Novelfs initiative to 
move NetWare to RISC has 
done little to clarify NetWare's 
role, its technology yield is 
crucial to SuperNOS. For the 
RISC effort, Novell rewrote Net¬ 
Ware in C and abstracted its 
hitrdware dependencies. Becaase 
Novell had previously used the 
name Portable NetWare to de¬ 
note versions of NetWare hosted 
on VMS and Unix, this truly 
portable NetWare was called 
PIN (Processor Independent 
NetWare), It will run natively on PowerPC 
processors and support NLMs. 

In his BrainShare '94 keynote address. 
Drew Major admitted that NetWare could 
have migrated to C years ago, with little 
impact on its performance, had he been 
comfortable programming in C back in 
the mid-19B0s. “Tm still not always sure 
where the asterisks go,” he joked. Atien- 


Messaging and GroupWare 


N ovell's MHS is the Rodney Danger- 
field of the store-and-forward world— 
it doesn't get any respect Critics complain 
about the clumsy administrative interfaces 
to MHS and the newer server-based mes¬ 
saging engine, GMHS (Global MHS). Others 
point out that MHS and GMHS lack the 
ciient/server architecture of next-genera¬ 
tion engines {e.g., Microsoft Exchange 
Sen/er and Lotus Communications Server). 
Nonetheless, MHS traffic abounds on 
LANs, ranking third behind cc:Mai[ and 
Microsoft Mail. 

MHS is pervasive because NetWare is, 
but also because it's exceptionally open to 
software developers. “Compared to VIM 
(Vendor-Independent Messaging) and MAPI, 
the MHS specs are so easy it's pathetic,” 
says John Rizzi, vice president for sales 
and strategy with On Technology (Cam¬ 
bridge, MA), a software developer of group^ 
scheduling applications. “Rve lines of ASCII 
in a text file, placed in the right directory, 
goes anywhere in the world." You have to 


take MHS criticism with a grain of salt. Sure 
it's a hassle to administer, but so are 
cc:Mail end Microsoft Mail, Neither of these 
can yet seamlessly integrate with a NOS 
(network operating system), as MHS under 
NetWare 4.1 can (see the screen). 

Client/server messaging, however, is 
clearly the way to go. "Rie-based technolo¬ 
gies are hard to constrain,/ says David 
Knight, vice president of marketing for Iso- 
cor (Los Angeles, CA). a vendor of E-mail 
applications, services, and transports. He 
argues that a protocol-driven engine, such 
as the forthcoming Microsoft Exchange 
Server, can better secure messages be¬ 
cause it doesn’t leave readable text files 
lying around in public places, it can also 
more reliably track messages because only 
well-defined API calls can manipulate them. 
Such engines can also free themselves 
from dependence on the location of a mes- 
s^e store or its underlying teohnolo^ (e.g., 
file, database, and object), says Anik Gan¬ 
guly, vice president for product develop¬ 


ment with Campbell Services (Southfield, 
Mi), a network-scheduling vendor. Banyan'^ 
Intelligent Messaging service, he notes, of 
fers these benefits now. 

Of course, Novell now has two mall en 
gines—Global MHS and the GroupWise err 
gine that comes from WordPerfect. The lat¬ 
ter, though also currently file-based, logically 
separates the mail client from the mail em 
gine. “We have client/server messaging 
now,” says A. J, Dennis, strategic planner for 
WordPerfect, the Novell Applications Group, 
“it just isn't protocol-based,” That will hap 
pen in the second half of this year, says 
Stewart Nelson, vice president for R&D for 
Novell GroupWare. In addition to security 
and location independence, he notes, a 
client/server approach offers scalability. 
“Today we have 250-user post offices, be^ 
cause in fife-sharing mode, you have lim¬ 
its,'' says Nelson. “In client/server mode, 
those limits go away.” 

A key GroupWise strength is its ability tc 
track messages. Users know when mes¬ 
sages are delivered, when they're opened, 
and when they're deleted. They can even 
withdraw unopened messages, a “save 
your job” feature for those who fire off hot 
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dees laughed, but nervously. It was scary 
to think about NetWare's extreme depen¬ 
dence on a single mind. The merger of the 
PIN ctKle base with that of NetWare 4.x, 
following the release of NetWare 4.1/will 
finally close a window of vulnerability 
that Novell left open far too long. 

The PIN effort not only decouples Net- 
Ware from the x86 instruction set, it also 
isolates it from PC-style bus, memory, and 
interrupt architectures (see the figure “Pro- 
cessor-lndependeni NetWare Architec¬ 
ture”). This separation is defined by the 
NSI (NetWare Systems Interface), No- 
velfs equivalent to the NT HAL (hard¬ 
ware abstraction layer). NSI’s roots go 
way back, according to Carl Amdahl, CEO 
and chief technical officer of NetFrame 
Systems (Milpitas, CA), a company that 
has since 1989 adapted NetWare to run 
on superservers that are Intel-based but 
otherwise more like hardened mainframes 
than conventional PCs. ''We licensed Net¬ 
Ware and stripped out all hard-coded ref¬ 
erences to the interrupt controller, to BIOS 
routines—everything around the Intel chip 
was up for grabs,” says Amdahl, This work 
later found its way into NetWare 3.11, 


which isolates platform dependencies into 
the module that loads the NetWare ker¬ 
nel, and has now evolved into NSI. 

“Novell did a good, clean job of ab¬ 
stracting the kernel from the hardware,” 
says Rus.sell Sonnenschein, NetWare NSI 
engineering manager for Apple. “It covers 
everything you need to gel to the system 
prompt: video, keyboard, I/O, timers, iii- 
lerrupts.” Working from Novell’s specifi¬ 
cation, his team built an NSI layer for the 
Power Mac. “When we first integrated No- 
velf s kernel with our NSI,” says Sonnen- 
schein, “we were up and running 5 hours 
after we loaded the NetWare image.” He 
also verifies Novell’s claim that ANSI C 
drivers lhat conform to NSI will recompile 
for and run on NetWare for the PowerPC, 
Note that PIN’s benefits aren’t confined 
solely to RISC. “People forget that Intel is 
a PIN partner, too,” says Glenn Thompson, 
manager of NT and NetWare server mar¬ 
keting for DEC, citing Pentium-optimized 
NetWare 4.1 as a key benefit of PIN. 


Who Heeds PIN? 

NetWare servers 
not CPU-bound; 
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are classically I/O-bound, 
the 486s and Pentiums in 
these machines typi¬ 
cally idle at a fraction 
of capacity. CPU-in- 
tensive NLMs that 
might .soak up those 


Ifi NdWare4.1,Rtla5t, 
the administraticHi of 
users and matlhexes 
happens on the same 
screen, reftectlng the 
underlying Integration 
ofKDSnnd MHS. 
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headed missives and later regret them. 
Message tracking, which GroupWise users 
take for granted, isn’t available in most 
LAN E-mai! packages. It's not only a major 
benefit for users but also an enabler of 
work-flow software, Lotus Notes, for ex¬ 
ample, must use third-party engines for 
centralized monitoring and control of mes¬ 
sage and document traffic. GroupWtse's 
built-in tracking capability, coupled with 
its planned integration Into NetWare's di¬ 
rectory and distributed management ser¬ 
vices, should help Novell address the 
emerging work-flow market. In addition* 
Novell plans to add conferencing to the 
mix. Collabra Share for GroupWise, jointly 


developed by Novell and Collabra Soft¬ 
ware, Is slated for mid-year. 

Novel! and WordPerfect engineers are still 
trying to figure out how to unite their sepa¬ 
rate technologies. "In Orem, you hear strong 
religious statements about the WordPer¬ 
fect Office server, and in San Jose, they 
say the same things about Global MHS," 
says Isocofs Knight. "Eventually, you'll see 
Klrngons working on the starship." They 
need to reach detente quickly, though. Now 
ell networks right out of the box should pro¬ 
vide Interpersonal messaging services as 
complete, pervasive, and manageable as 
the basic file and print services, but today 
that’s not the case. 


extra cycles are still relatively scarce. So 
who needs PIN? That’s a hard question for 
Novell, especially since its original PIN 
partner, Hewlett-Packard, pulled tlie plug 
on NetWare for PA-RISC and plans for 
NetW^ire for the Alpha have been shelved. 
One answer is that NetWare 4.x targets the 
enterprise, not just the workgroup, and 
RISC-powered NetWare 4.x superservers 
can consolidate file and print services. “But 
now we believe the Intel binary compati¬ 
bility of our new converged architecture 
[the forthcoming x86/PA-RISC hybrid] will 
meet that need,” says Ray Mausling, HP’s 
marketing program manager for NetWare. 

Customers’ and resellers’ familiarity 
with NetWare is one key rea.son to deliver 
it on RISC hardware, say Michael Tie- 
man n, president of Cygnus Support (Moun¬ 
tain View, CA), and blazing perfonriance is 
another. Cygnus is providing versions of 
the GNU tools used to build NetWare and 
NLMs for RISC platforms, “People criti¬ 
cize Unix and NT for their massive over¬ 
head,” says Tiemann. 'There’s a wide-open 
opportunity For a lightweight, portable OS 
that won’t suck the cycles on your super 
RISC machine.” 

UnixWare Revisited 

When Novell first acquired USL and 
launched its own System V release 4,2 of¬ 
fering (UnixWare), it further clouded the 
NLM picture. Tailored to fit neatly into 
IPX/SPX networks, UnixWare was billed 
as Novell’s robust, general-purpose appli¬ 
cations server. Novell claimed you could 
now build network services for NetWare 
and applications for UnixWare. What’s 
the difference between a service and an 
application? In view of Novell’s ongoing 
push to attract NLM versions of top-tier 
products, such as Oracle and Notes, the 
distinction was fuzzy at best. “Anything 
that sells in high enough volume is no 
longer an application,” jokes Nina Lytton, 
president of Open Systems Advisors 
(Boston, MA), “it’s a network service.” 

Still, Unix is where most of the world’s 
downsized applications run, and Unix¬ 
Ware’s affinity for standard Intel-based 
boxes and NetWare LANs makes it a 
potent asset. A much-improved UnixWare 
2.0 (which is due to ship in the first quarter 
of this year) exploits SMP (symmetric mul¬ 
tiprocessing) hardware in a multithreaded 
fashion and rivals NT in iLs wealth of GUI- 
based system administration tools and in its 
ability to detect and configure for standard 
peripherals (see the screen “UnixWare 
2.0’s New Look”). 

With a single log-on to NetWare and 
UnixWare and the ability of each to use 
the other’s print queues, the two systems 
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“This Is 
As Good 

As It Gets.” 

-PC IVorIcf Best Buy, August 1994 


Ifs true! The ZEOS Pmtera is as good as it gets. Leading 
experts from top industry publications all agree that the ZEOS 
Panlera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award-month 
after month. 

There's no desktop system lltal conies close to die ZEOS 
Pantera in performance, reliability, and value t^P€ Magamie 
said: ‘'Overall performance leader.,.the Pantera line has a lot 
to offer-strong perfomiance at a reasonable price, with 
excellent documentation ” 


chart!'' PC World said the Pentium-66 
and Pentiura-90 Pantera PCs were "the 
fostest system Cs) ever tested.'' 

The ZEOS Pantera 66MHz and 90^^Hz 
also received the liigliest scores in all 
benchmad^ tests mn by Wimbu^ Sources, 
and earned two Experts’ Pick awards. 
The>^ said: “The clear winner is the ZEOS Pantera.” 

What makes the Pantera blow all others away? Superior 
engineering-^larling with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech¬ 
nological advancements. The motherboard is stocked with 
exceptional features sucli as an on-board PCI Loal Bus IDE 
CiOntroller and support for up to four IDE devices. For the 
fastest video performance, we give you a Diamond Stealth 
64-bit PCI video card with UMB DKAM skimkrd. 

Valuable Extras 


Supreme Performance 



The ZEOS Pantera, based on Intel's 
486 and Pentium processors, is breaking 
record after record with its supreme power 
and awesome performance. 

“Mark a new high on the performance 



it runs with 
NetWare 


The Pantera is a first-rate example of ZEOS’ 
commitment to provide you with an excellent 
value on an award-winning machine. Witli all 
die extras, options, and 100% conipatibilily^ with 
all major operating systems, can't go wrong. 

Many of our most popular money-saving Pantera packages 
are ready to ship Ibe same day you ordet: We also 
give you the option to custom-design a system to 
your exact computing needs. 

Either way, you can buy with confidence because 
of our on-going dedication to offer you high-quality 
features and stale-of-tlie-art technology at an 
affordable price. As PC/Computing said:"... this is 
a deal you simply can't pass up,” 

And the value doesn’t stop with your purchase. 
Nobody does more to support you after the sale. 
ZEOS has won seven PC Magazine Readers' Choice 
for Service & Reliability^ awards. 

Unequalled in perfonnanoe, reliability and value, 
the ZEOS Pantera “is the ultimate Power Desktop.” 
PC World added: “It's lightning fast, beautifully 
configured, and priced riglil.” To gel your best hu)\ 
call a ZEOS Systems Consultant today 
at 800-554-5226. 
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Package 1 

j Package 2 

Package 3 

Package 4 

486DX2-50 $1335 

486DX2-66 $1445 

DX4-100 $1795 

Pentlum-60 $1795 
Pentium-66 $1945 
Pentium-90 $2095 
Pentium-100 $2495 

486DX2-50 $1695 

4860X2-66 $1745 

DX4-100 $2095 

Pentium-60 $2095 
Pentium-66 $2245 
Pentium-90 $2395 
Pentium-100 $2795 

486DX2-50 $2195 

486DX2-66 $2245 

DX4-100 $2595 

Pentium-60 $2595 
Pentium-66 $2745 
Pentium-90 $2895 
Pentium-100 $3295 

4860X2-50 $2595 

4860X2-66 $2645 

0X4-100 $2995 

Pentium-60 $2995 
Pentlum-66 $3145 

Pentium-90 $3295 
PentIum-lOO $3695 

>^4MB RAM 

> 34aMB local bus IDE 
hard drive with 120K cache 

> 35" 1.44MB floppy 
disk drive 

> Diamond Stealth 64-bit 

per local biLS SVGA color 
graphics card mth 1MB DRAM 

>ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

Six-bay desktop case with 
two cooling fens 

> Microsoft Mouse 

> MS-DOS 6.2, Windoft^s 
for Workgroups 3-11 

> BMB RAM 

> 528MB local bus IDE 
hard drive with 256K cache 

4X CD-ROM drive and 

35" 1.44MB floppy drive 

> Diamond St^th 64-Iiit 

PCI local bus SVGA color 
graphics card witli IMS DRAM 

> ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case ^^ith 
two cooling fens 

>■ Microsoft Mouse 

> MS-DOS 6.2, Fnidows 
for Workgroups 311 

► 16MB RAM 

► 720MB local bus IDE hard 
drive with 128K cache 

► 4X CD-ROM drive and 

35" 144 MB floppy^ drive 

► Diamond St^th 64-liit 

PCI local bus SVGA color 
graphics card with 1MB DRAM 

► ZEOS 15^M024x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

► Six-bay desktop case with 
two cooling fans 

► Microsoft Mouse 

► MS-DOS 6.2, Windows 
for Workgroups 3-11 

► Lotus SmartSuite 

► 24MB RAM 

► 1GB local bus IDE bard 
drive with 256K cache 

► 4X CD-ROM drheand 

35 " 1.44MB floppy drive 

► Diamond Ste^th 64-bit 

PCI local bus SVGA color 
graphics card with 1MB DRAlM 

► ZEOS 15M024 x 768 
noii-Interlaced SVGA color 
monitor, .28mm dot pitch 

► Six-bay desktop case with i 

two cooling faas 

► Microsoft Mouse 

► MS-DOS 6.2, Windows 
for Workgroups 3-11 

► Lotus SmartSuite 

Included With Every ZEOS Fantera: 

> Genuine Intel* Processor, ZIF 3 PCI & 5 ISA (Pentium), 

socket for easy upgrading. > Flash BIOS, 

> Diamond Stealth PCI local bus > 200 watt power supply with built- 

color grai}hics card vsdtli 1MB in surge suppressor. Switchable 

DRAM, upgradable to 2MB DRAM, between 115/230V 

> TWo high-speed serial ports and > ZEOS 101-key space^aving keyboard 

one enhanced parallel port on > fCC Certified Class B; IJL Listed, 
themotlieitoard. > ZEOS Customer 

> Slots: Three PCI & 4 ISA (486), Satisfaction Package. 

48a & DX4 

Extrass 

► RAM expandable to 128MB. 

► EPA Energy Star compliant. 

Pentium'^ SO & ee 
Extras; 

► RAlM expandable to 192MB. 

► Integrated business audio. 

► On-board Fast SGSI-2 option. 

Fentium 90 & 100 
Extra$: 

► RAM expandable to 192MB. 

► Integrated business audio. 

► On-lxiard PGI local bus Fast 
SCSI-2 & Ethernet LAN options. 

► EPA Energy Star compliant 
{Pentiutii-90), 

AMtiojial proca^ors avaikhk. 


Favorite Options 


sasivia to lOB 

Haiid Drive Upgrade.....$190 

iMBto^MD Video 

RAM UtHirade. $59 

Diamond Stealtli 6it/F>Ct 
Video Card wfth 2MS VRAM 

Fastest 64-bit acoeleratod video ..$249 

Upgrade from a 14" to a 15" Monitor 

ZEOS SVGA NJ, l[)24x 768, flat screen $95 

Upgrade from a 15" to a IT" Monitor 

ZEOS SVGA Nl, 1280 x 1024, flat screen.«34S 


SCSI Controller Chip 

For on-board SCSI. Includes drivers .$49 

Internal 14^AOO bps V.32 bis 
Modem wttti 14,400 bps 
Send/Reoeive Fax..................$99 

Internal 20,500 bpe V.32 bfe 
Modem with 14,400 bpe 
Send/Receive Fax . $109 

ZNYX EtberAction*^ 32 

32-bit PCr Ethernet L\N arkpter. 10Base5, 

10Base2 and 1 OBaseT connections......Sias 


Front Drive Bay PCMCIA SwapBox 


Installs into 3-5" drive bay.. ......$it» 

Internal l^pe Backup 

SO to 250MB includes backup software.$149 

10-Bay VerUoal Case...$95 

Multimedia Upgrade 


Turtle Beach sound card and stereo speakers .$123 

Lotus SmartSuite Upgrade 

K you existing Lotus application 

LIS^SmarlSuite (five applications) ....$299 


Now: Free Lotus SmartSuite! 




All Pantera pajckages include Microsoft DOS 6.2 
and Windows for Workgroups 3.11- In addition, 
packages 3 and 4 include Lotus SmartSuite- 
1-2-3, Ami Pro, Freelance Graphics. 
Organizer and Approach. 


800-S54-5226 


24 Hours a Day 
365 Days a Year 


ZEOS 

INTIHNArtONAi. LTD. 


FjixOnkrs: 800-362’l2C)5or 612-562 ^i:^£) 5. Phone Oivkrsi Outside U.S, and 
Canatk 612-362-1212, GovemmenL 800-245-2449, ZEOS Infoimalion 
Systems, Iqo. GSA #GSOOK94A.GS5176. Fuiebase Ordeis, MasterCard, VISA, 
Am Ex, Discover, COD atd affordable leasing pmgranis.. 


Puniisse onfct% ais subjea In aptirwal TMeliveis leasinE program avaltalib Alt pries, said aroliJnititr wc subjied in dtjngp wlthcmt imiifB', all m oinT™ ih« tiral vnmanty ifctaiis, Fims tin rmt inclui dripping XnnilJ □irqiatihiliiif js licrak^terTbsiaJ Only; irakes m 

wzrranries with respect Id Ihii pnxluci. AU pcodLicb aM DOD^imy naniH ee irwleciutks or regisiiend tradmnaria cf Iteii tespectlve hordes, liiitri Inside and Petitiuin Piwessor Lages are Lradenwk^ of Intel CoaiKKadLan. ii s negjsKred tradeniajk; Ijainpuiers Kowt is a registtred 
jerriffinwk; Psirtera U a tnufanHrt!: of InirniaUnm) M © 1995 ZEOS Jntenrtkinat lit)., 1301 InditflrUl Wii, MlmiHapalts, MK 55415 DSA. ZEOS b -a puhlidy uadol mmpHny (NASIWU symbat ZFJ3S.). 
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UnixWaFB 2.0^£ fneitdly face makes this pcweiful, S1VIP- 
capabte applicatjons server as approachable as Its 
archrival, WIndoivs NT. The blowups here show that: 


Addmg new users is a point-and-click affair. 


Processors can be individually enabled or disabled. 


Device settings are documented and accessible. 


Not shown are new or improved graphical utilities for 
mail admin istration, system monitoringj and network 
administration. 
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integrate better than ever before, Bui they 
still don't couple as tightly as Novell 
would like. UnixWare 2.0 still won't run 
NDS (NetWare Directory Services); that 
support is slated for version 2.1, which is 
due before the end of the year. 

Are customers confused by NovelTs 
failure to integrate NetWare and Unix¬ 
Ware fully or to clarify the role of NLMs 
versus Unix applications? Perhaps not as 
much as analysts like to think. Holiday 
Inn Worldwide (Atlanta, GA) is equip¬ 
ping its 450 international hotels with a 
combination of NetWare and UnixWare. 
The two are nicely complementary^ says 
Don Lynch, director of worldwide hotel 
systems development. The front desks use 
NetWare's file, print, and Btrieve data¬ 
base services but talk through a UnixWare 
gateway to the mainframe-based reserva¬ 
tion system. Because a Unix process buf¬ 
fers all transactions, there’s protection 
against glitches on either the LAN or the 


WAN side of the gateway. Transactions 
can flow in both directions, because Unix¬ 
Ware can act as a client to a Btrieve data¬ 
base on a NetWare server. 

Could NT fill UnixWare's shoes in this 
scenario? Perhaps, says Lynch, “but do 
you want to buy a car from somebody 
who's just built their first one or from 
somebody who's been building them for 
20 years?'’ However, he notes that a one- 
box solution (which NT could provide) is 
more desirable than the current two-box 
arrangement—one for NetWare and one 
for UnixWare—and looks forward to a 
converged SuperNOS. 

For Ameritech Library Services (Provo, 
UT), a leading vendor of public, private, 
and school library systems, UnixWare's 
connection to Novell opens doors in the 
K to 12 market. “When you come into a 
DOS environment with a Unix solution," 
says Bemadete G. Razevska, vice presi¬ 
dent and general manager of the compa¬ 


ny’s school division, “you may have some 
hard selling to do." UnixWaie helps over¬ 
come that resistance, she says, because it 
slides neatly into the NetWare LANs now 
found in many schools. UnixWare 2.0's 
scalability is a boon, Razevska adds, be¬ 
cause it will ease district wide consolidation 
of library systems. 

These developers don't frei about 
NLMs. They know' their applications need 
to run on a general-purpose operating sys¬ 
tem, and they think UnixWare is a good 
choice when those applications target users 
on NetWare LANs. 

M ufti processor NetWare 

The ability of Unix, NT, and now OS/2 to 
exploit multiple processors has been an¬ 
other thorn in Novell’s side, and at Brain- 
Share ’94, the company rolled out a three- 
phase multiprocessor road map delineating 
a strategy it calls distributed parallel pro¬ 
cessings or DPP (see the figure “Novell's 
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You only 
need 


Piracy is the greatest threat to the world's software industry. 
Developers lose billions in sales to software piracy each year. 
Protect your software and get all the revenue you deserve. 



reason to protect with Sentinel: 

It's the \A/orldyAfide standard in software protection. 




More developers rely on Sentinel®,from Rainbow, 
than any other software protection in the world. 

And for good reason. Sentinel performs where it 
matters most: leading the industry in technology, 
quality, reliability and support. 

So when it's time to protect your DOS, OS/2, Windows, NT, 
Macintosh, UNIX, XENIX, LAN or CD-ROM application - 
protect with Sentinel. Protect with confidence. 

Call the Rainbow office or authorized distributor near you 
for a Sentinel Developer's Kit and more information on why 
Sentinel is Securing the future of software. 

SElUinEL 

Securing the future of software 






Rainbow Offices: USA / ASIA / LATIN AMERICA 1-714-454-2100 ■ U.K. (44) 1932 570066 ■ FRANCE: (33) 1 47 38 21 21 ■ GERMANY: (49) 89 32 17 98 0 
ARGENTINA; Agr>-Aid. SA S4 1 374fi364 AUSTRALIA LOADPIAN 61 3 690 0455 BENELUX; IntroCom 31 74 430 105 BRAZIL MIPS Sistemas Uda. 55 11 574 8686 BULGARIA: KSIMETRO 3592 7914 78 CHILE; CNIeSoft Ltda. 56 2 639 8892 
CHINA (Eastern): Shanghai Pudong Software Park Development Compar>y 86 21 8787025 COLOMBIA Construdata 57 1 6106549 GECH REPUBLIC ASKON Intematortal 42 2 3103 652 GREEa: Byte Computer S.A. 301 924 17 28 
HONG KONG: Computers and Peripherals 852 515 0018 HUNGARY: Potyware Kft 36 76 481 236 IRAN: Gam Electronics 982 122 22374 ITALY: BR IBEXSA SPA 39 23 31 00535 ITALY: Siosistemi 39 30 24 21074 
JAPAN: Giken Shoji Co.. Ltd 81 52 972 6544 JORDAN: CDG Engineering 96 26 883 861 KOREA: Genesis Technologies 82 2 578 3528 LEBANON: National Group Consultants 961 1 494317 
MALAYSIA Eastern Systems Design (M) Sdn Bhd 60 3 241 1188 MEXICO: Impex Computaoon, S.A. de C. V. 91 800 66 466 MIDDLE EAST: Hoche International 44 81 459 8822 MOROCCO: Futur & Soft 212 2 40 03 97 
PORTUGALCOMELTA 351 1 941 65 07 SCANDINAVIA: Perico A/S 47 2249 1500 SINGAPORE: Systems Design PTE LTD 65 747 2266 SPAN: MECCO 34 3 422 7700 SWITZERLAND: IBV AG 41 17 412 140 
SWITZERLAND: Safe Compaid S.A 41 2 421 53 86 THAILAND: BCS International 66 2 319 4451 TUNISIA ASCI 216 1 781 751 TURKEY: BIMEKS. Ltd. 90 216 348 3508 VENEZUELA: HRT-M Osers 58 2 261 4282 
01994 Rainbow Technologies. Inc. Sentinel is a registered trademark of Rainbow Technologies. Inc. Al other produa names are trademarks of their respective owners. 
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Novell's Distributed Parallel Processing Road Map 


Phase 1 


Existing 

NLMs 


SMP 

NLMs 


NetWare 

4 

lAH 

I/O 

Disk 

I/O 

SMP 

kernel 


1 I T 1 


> CPU 01 CPU 11 CPU g I CPU 31 

The NetWare kernel and existing 
NLfWs run on one CPU, LAN and disk 
drivers and SMP-aware NLMs load- 
balance across the set of remaining 
CPUs, 


Phase 2 

User 

mode 


Telephony 

service 


Database 


linaging 

application 


servica 


Supervisor 

mode 


OS domain: 
kemst and 
drivers 


Print 

services 


MP scheduler 


Domain transition layer 


Backup 

services 


I CPU 0 I CPU 1 I CPU 2 I CPU 3 I 

User-mode or supervisor-mode domains can be dedicated 
to specific CPUs, or load-balance across a set of CPUs. 


Phase 3 



ASMP 


SMP 


Domains can run on any system {uniprocessor or 
multiprocessor^ In the cluster. Load can be balanced 
dynamically across the server complex. 


A staged evolution, coinciding with the transition front today’s NetWare and UnrxWare to a converged 
5uperN0ST leads everitually Id a distnhuted NOS that harnesses the power of server complexes whose 
pluggable parts are single-processor and mutttpmcessor machines., 


Distributed Parallel 
Processing Road 
Map"')* In the first 
phase. NetWare will 
support SMP hard¬ 
ware* This imple¬ 
mentation will be 
less symmetrical 
than the name im¬ 
plies^ however. It 
entails only the 
minimal surgery 
required to spread 
NetWare’s I/O 
processing (and 
specially adapted 
NLMs) across mul¬ 
tiple CPUs (Net¬ 
Ware 4.1 and Unix¬ 
Ware 2.0 will shaie 
the same SMP 
APIs). A second 
phase will build on 
the NetWare 4 do¬ 
main architecture 
and ASMP (asym¬ 
metric multiprocessing) to spread unmod¬ 
ified NLMs across CPUs in multiple pro¬ 
tected domains. In the final phase, Novell 
wanLs to vault NetWare (by then converged 
with UnixWare to create SuperNOS) into 
the realm of clustered multiprocessing 
systems* 

*‘You Vc always been able to scale Net¬ 
Ware by adding workstations,” says Major. 
“We want you to be able to scale at the 
back end in the same way, by adding 
servers*” 

To coordinate such loosely coupled 
clusters of servers. Novell bought Net- 
Frame’s distributed lock manager, origi¬ 
nally built for Oracle’s Parallel Server. 
“It's a generic way to coordinate resource 
access and manipulation,” says Amdahl. 
“The objects you register with the lock 
manager can represent not just files or 
records but resources of any arbitrary 
type.” 

Novell knows that PIN is a necessary 
short-term objective. The company has to 
gai n control of the NetWare code, lay a foun¬ 
dation for hardware innovation, and allay 
concerns that arise when, as Tie man n notes, 
“people see Novell’s NLM stalwarts fight¬ 
ing their real performance wars on RISC.” 
The phased DPP initiative is, likewise, an 
impressive and ambitious long-term goal. 
Today’s shared-memory SMP systems 
could ultimately become atoms bound to¬ 
gether in much larger molecules enabled by 
DPP. As these strategies evolve, much will 
depend on when and how Novell unifies the 
APIs and, eventually, the guts of NetWare 
and UnixWare* 


SuperNOS 

Novell’s grand vision crystallizes in Su¬ 
perNOS* This new operating *sy*slem will 
be built on a microkernel so that it can 
be portable, modular* and distributable. 
Novell’s NetWare and UnixWare archi¬ 
tects arc hammering out just what that 
microkernel will be. An obvious choice is 
Chorus Systems’ (Saint-Quentin-cn-Yve- 
Mnes, France) Chorus, which USL had 
selected as the base of its future Unix 
products prior lo its acquisition by No¬ 
vell (see “The Chorus Microkernel,” Jan¬ 
uary 1994 BYTE)* Il’*s particularly well 
suited because, unlike Mach and NT, 
Chorus blurs the boundary between ker¬ 
nel mode (privileged code in shared ad¬ 
dress space) and user mode (nonprivi- 
Icgcd code in disjoint address spaces). In 
theory, that flexibility makes Chorus the 
ideal SuperNOS substrate, and Major says 
that a prototype of NetWare on Chorus 
is already up and running* 

“We’ll offer two execution environ¬ 
ments—kernel and Sped 170 (X/Open’s 
standard Unix API|,” he says* A Super¬ 
NOS file server or muter will use the ker¬ 
nel environment, where Ousted NLMs can 
deliver maximum throughput and real-time 
response. A SuperNOS applications server 
would use the Sped 170 environment, 
where applications enjoy protection and 
standard APIs, When both environments 
coexist, ihe result will be a one-box Net¬ 
Ware and UnixWare solution. 

At press time, however. Chorus had not 
yet been officially anointed as the Novell 
microkernel* “We’ll take elements of it,” 


says Major, “but 
we need a next gen¬ 
eration of Chorus.” 
That generation is 
at hand, counters 
Michel Gien, vice 
president of tech¬ 
nology for Chorus 
Systems* He says 
the company is tun¬ 
ing the microkernel 
so that colocated 
server processes 
can u*se direct func¬ 
tion calls, reserving 
the message-pass¬ 
ing form of IPC 
(interprocess com¬ 
munications) for 
communication 
across address 
spaces, Gien also 
gently suggests that 
Major’s team has 
not yet fully ab¬ 
sorbed the Chorus 
technology transfer* 'They are new at this,” 
he says, “and have not had a lot of hands- 
on experience [wuth the microkernel].” 

Novell hopes that from this bubbling 
cauldron of egos and technologies will 
emerge the scalable multipurpose oper¬ 
ating system on which its future depends. 
There is understandable friction but also 
a profound sense of synergy. 

The Unix Systems Group, for exam¬ 
ple, has defined its own clustering initia¬ 
tive, SSI (single system image)* “DPP 
and SSI are two sides of the same coin,” 
says Major. The acronym doe.sn’t mat¬ 
ter, but the concept does. In today’s clienty 
server world, transaction-processing mon¬ 
itors handle load balancing and service 
replication for applications distributed 
across a few specialized servers. In to¬ 
morrow’s intelligent networks, those 
servers will be numerous and sStandard, 
just as desktop systems are today, and the 
NOS will have to be able to reemit and re¬ 
liably manage whole farms of them. Cast¬ 
ing SuperNOS in that role is a vital ini¬ 
tiative, Novell had belter hurry, too. DEC, 
a pioneer in cluster computing, previewed 
an NT-based clustering technology at Fall 
’94 Comdex. 

Rethinking rPX/SPX 

NetWiu^e takes a lot of heat for its favored 
transport protocol, IPX/SPX. Critics are 
right to point out that it scales ungracefully 
to WANs, but they are wrong to conclude 
that Novell should abandon it in favor of 
TCP/TP* “IPX has some great properties 
that IP bigots will never admit to,” says 


152 BV'rK FHBRUARV 1995 





























































Sound Blaster 
Value Edition 
SRP, $69.95 


The sound decision. 

With hundreds of today’s hottest games 
written for Sound Blaster"* cards, there are 
so many tough decisions. Will it be the thun¬ 
derous explosions in Rebel Assault, or the 
eerie howling of The 7th Guest? The Sound 
Blaster Value Edition card is an economical 
way to get started. It’s an 8-bit sound board 
that works with any Creative Labs CD-ROM 
and includes sound utilities and games. 



Sound Blaster Pro 
Value Edition 
SRP, $105.95 


The smart decision. 

Games are not the only software 
designed for Sound Blaster cards. 
Imagine a math program with a vast 
array of sound effects. It’s mesmerizing. 
It’s hypnotic. Especially if you have the 
Sound Blaster Pro Value Edition, the 
8-bit sound card with stereo sound. It’s 
compatible with Creative Labs CD-ROM 
drives, and comes with innovative sound 
utilities and recording software. 


Sound Blaster 16 
Value Edition 
SRP. $139.95 


The 16-bit decision. 

The Sound Blaster 16 Value Edition is the 
best-selling sound card ever. It works with any 
Creative Labs CD-ROM drive and delivers stereo 
sound that meets MPC2 standards. It works 
with any speakers or headphones. And after 
experiencing a 16-bit game on Sound Blaster, 
you’ll bolt to a nearby window, stick your 
reverberating head outside, and start screaming 
like a banshee,“I WANT 16-BlT SOUND!” 



Tough decision. 
Choose one Sound Blaster 
or buy 5 more computers? 



Sound Blaster 
16 MultiCD 
SRP, $199.95 

V^ith Advanced 
Signal Processor 
SRP, $249.95 


The freedom decision. 

Sound Blaster 16 MultiCD™ preserves 
your freedom of choice! It will connect 
a CD-ROM drive from manufacturers 
such as Sony, Mitsumi, and of course. 
Creative Labs. This 16-bit card is 
upgradeable to Wave Blaster™ II or an 
Advanced Signal Processor, the advanced 
technologies for MIDI music and more 
demanding sound-enhanced programs. 



Sound Blaster 
16 SCSI-2 
SRP. $249.95 

With Advanced 
Signal Processor 
SRP. $299.95 


The l-want-it-all decision. 

Sound Blaster 16 SCSI-2 delivers everything 
and compromises nothing. It’s 16-bit sound 
with an optional Advanced Signal Processor 
and a collection of sound utilities. But best of 
all, it connects the sound card and up to six 
SCSI devices to a single port. 


Sound Blaster 
AWE32 
Value Edition 
SRP, $329.95 



With Advanced Signal 
Processor SRP, $399.95 


The next wave decision. 

The next generation of games will arrive 
with sound so real, you’ll have to hang on 
to your headphones. Only Sound Blaster 
AWE32 can deliver the ultimate CD-quality 
sound. Real instrument samples and real 
sound effects. It’s a 16-bit card with Advanced 
WavEffects™and an optional Advanced Signal 
Processor. And other cool stuff. Like 
QSound, a 180° soundscape of intense virtual 
audio. Sound Blaster AWE32 has it all. 



Of course, all Sound Blaster cards are easy to install and provide 100% compatibility with all software written for the Sound Blaster 
audio platform. Make your decision and visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 


CREATIVE* 


s creative’' 


C 1994 Creativie Dxhnotogy LH. The Sound Blaster and Creamt Logos are registered trademarks. Sound Blaster. Sound BUster 16 MultKIO, Sound Blaster 16 SCSI-2. Sound Blaster AWE32. 

Wave Blaster, WivEficcts, Creative VbteeAsast, Multimedia is Creative, and the Sound Blaster Con^tibility Logo are trademarb of Creative Technology Ltd. All otba trademarks are the property of their reqtective holders. 
U5. inqiuiries: Creative 1 -800-998-5227. tntemationai inquiries: Creative Technology Ltd., Singapore. TEL 65-773-0233 FAX; 65-773-0353. 
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Tim Gelinas, vice president of engineering 
for Spry (Seattle, WA). “You just kick- 
start a workstation and boom, you’re on 
the network.” 

That’s because IPX takes as its node 
address the unique number burned into 
every Ethernet or token-ring adapter. By 
contrast, administrators must dole 
out IP node addresses. While that 
tedious and error-prone chore can 
be automated using BOOTP or 
DHCP .servers, such servers must 
be set up and cared for, and they 
can fail. With IPX, assigning node 
addresses is simply not an issue. 

Another nice property of IPX is 
the generous size of its address 
space. An IPX address includes a 
4-byte network number and a 6-byte node 
ID. IP, by contrast, crams the network 
number and the node ID into a 4-byte 
address. Apart from the administrative 
headaches caused by the sliding boundary 
between the network-number and node- 
ID parts of an IP address, there’s real con¬ 
cern that the explosively growing Internet 
will exhaust the available supply of IP 
addresses. IPng (IP next generation), the 
Internet Engineering Task Force’s pro¬ 
posed .solution, will likely ea.se the crisis, 
but there’s no guarantee that it will be 


painless for administrators. 

Given the reach and simplicity of IPX, 
why do WAN experts always give Net¬ 
Ware such a bad rap? It’s not IPX’s fault. 
The real culprits are RIP (routing infor¬ 
mation protocol) and SAP (service adver¬ 
tisement protocol). RIP, which has been 


used in both IP and IPX networks (see the 
figure “The Family Tree of Routing Pro¬ 
tocols’’), is a distance vector routing pro¬ 
tocol. A RIP-based router maintains a table 
of di.stances (hops) to other routers, as re¬ 
ported by its neighbors. In Novell’s im¬ 
plementation of RIP, routers broadcast up¬ 
dates every 30 seconds, whether network 
topology has changed or not. Those up¬ 
dates suck up bandwidth on a WAN, and 
RIP routers react slowly when topology 
changes. Worse, if a link to a router fails, 
routers with multiple paths to the failed 


link can become confused and begin er¬ 
roneously incrementing their hop counts, a 
syndrome known as the count-to-infinity 
problem. “Because this is engineering and 
not mathematics,” jokes Novell senior con¬ 
sulting engineer Radia Perlman, “infinity 
turns out to be 15.” In other words, the in¬ 
famous 15-hop radius of an IPX in¬ 
ternetwork is just an arbitrary limit. 

Enter NLSP 

A solution to the problems of RIP 
is at hand. NLSP (NetWare Link 
Services Protocol), like the OSPF 
routing protocol that is currently 
favored in the IP world, uses an al¬ 
ternative and more powerful link- 
state technology. Becau.se a link- 
state router periodically sends out a 
complete map of its neighborhood and 
stores the maps it receives from other 
routers, it knows a lot more about the net¬ 
work than does a distance-vector router, 
can react more quickly to change, and can 
find alternate paths when a link fails. Be- 
cau.se updates occur only in response to 
change (in Novell’s implementation, every 
2 hours if there is no change), there’s a lot 
less broadcast overhead. Link-state routers 
see the big picture, not relying on imme¬ 
diate neighbors for topology reports, so 


Point 

Counterpoint 

NetWare isn't 

That's right. It's a speciai- 

a generai- 

purpose operating system with 

purpose 

its finger on the puise of the 

operating 

hardware. NetWare's near-reai- 

system. 

time characteristics mean that it 
can move a lot of data in a hurry. 


The AT&T 

W aiting in the wings is a develop¬ 
ment that could radically trans¬ 
form the significance of NetWare 4 and 
NDS (NetWare Directory Sen/ices). AT&T’s 
forthcoming NetWare Connect Services 
marries these Novell technologies with 
its own InterSpan frame-relay network, 
and, eventually, ATM (asynchronous trans¬ 
fer mode) technology to create what will 
be, in effect, a business Internet. It’s ex¬ 
pected to debut in the fourth quarter of 
the year and will host, among other ser¬ 
vices, AT&T Network Notes, a smaller 
project based on Lotus Notes that Is al¬ 
ready in market trial. For NetWare Con¬ 
nect Sen/ices, AT&T will maintain the root 
of an NDS tree. Subscribers that attach 
their NetWare 4 LANs to the tree will en¬ 
joy intercompany and intracompany WANs 
through AT&T’s public data network. To 
complement the InterSpan hookups, dial¬ 
up access will be available in 200 cities 
in the form of a 950 number that branch 
offices and individuals can use. 

If this plan works well and is afford¬ 
able, it will be a godsend for the many 
businesses that run LANs In multiple 


Connection 

locations and are struggling with the end¬ 
less hassles of private, do-it-yourself 
WANs. Because the NDS root will be 
public, subscribing businesses will even¬ 
tually be able to browse and search net¬ 
workwide for other businesses’ users, 
services, and published information. 
However, although AT&T will own and 
operate the root, it won’t be able to 
snoop. In NDS, organizations are self- 
governing worlds not beholden to the 
galactic empire. 

It’s hard to exaggerate the potential 
importance of such a business Internet. 
The TCP/IP Internet now being pressed 
into the service of business-to-business 
networking is a horse of an entirely dif¬ 
ferent color. True, companies are eagerly 
creating their own WWW (World Wide 
Web) home pages and deploying Mosaic 
as a business application. However, the 
Internet lacks a coherent directory, and 
the socalled Internet discovery tools (e.g., 
netfind, archie, and WebCrawler), 
are. while ingenious, a poor substitute 
for a real directory. Companies that en¬ 
gage in network-based commerce will ex¬ 


pect to be able to find each other on the 
network In the same way that they now 
find each other In the phone book. They’ll 
expect to be able to contact each other 
whenever they want, not just when an in¬ 
tervening name server happens to coop¬ 
erate. And they’ll want to be able to bill for 
services rendered through the network. 
Clearly AT&T’s infrastructure is tuned to 
satisfy just these kinds of expectations. 

Can NetWare 4 and NDS meet the chal¬ 
lenge? “We don’t think there are Inher¬ 
ent scalability limits," says John Fried¬ 
mann, senior product manager for AT&T 
NetWare Connect Services, “but certainly 
there’s no one who’s done anything this 
big yet." The best large-scale test of Net¬ 
Ware 4 has been Novell’s own. Accord¬ 
ing to Jim Greene, product line manager 
for NetWare server products, the company 
saw early on that “we couldn’t test Net¬ 
Ware 4 in the superlab, that's not real 
life." So Novell began using it on a pro¬ 
duction basis when the software was still 
in prebeta form. “Not ail the IS guys will 
agree," says Greene, “but I think it was 
the best decision we ever made." Many of 
the 4.1 enhancements reflect Novell’s 
own experience as a large-scale user. 
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business agpllcatlons 
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looking. 


Developers: 

Bet Ybu Haven’t Seen 
Xbase Like This Betore. 


(SOMPUTER* 

/ISSOqATlES 

Sofriyiore superior hy design. 


Phone soon for a closer look at new CA-Visual Objects. Your mind won’t believe what your 
are seeing. 


New CA-Visual Objects 
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Class Libraries 
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With CA-Visual Objects^ devdoping new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera¬ 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databasesL 

And the advanced technology of Visual Objects does n't stop t here. 
The objea oiientatjon includes inheritance. pol3miorphisni and encap- 
sulatbn. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that’s as fast as likening. PIus> the leposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 
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V iewSonic has become 

synonymous with providing 
superior high performance color 
monitors to a demanding 
industry. As a recognized price/performance 
leader, we ate committed to designing 
outstanding monitors that continue to win 
awards. In fact, here are some comments from 
a few editors: 


"Some folks crave performance. Some 
lookfor price. And then there are those 
who want it all If you belong to the 
third crowd, the ViewSonic 17 is the monitor for 
you."- PC World; AprU 1994 



Rcoop^ “Best ador quality, best sharpness 
1 1 ] M I and best versatility - what more 
could mask of the Viewltonic 17? 
Franfdy, m were surprised that one monitor 
could do it all” 

- PC Computing; January 1994 



"ViewSonic has one of the sharpest, 
most detaded and w^-fbcused 
disfdctys around." 


- Windows; September 1994 


Our neu) ViewSonic 17 monitor is loaded with 
features including OnVlew™ controls (on-screen 
menu to adjust screen images to your liking), 
ViewMalch™ (matches screen colors to printer 
output), ARAG® coating (virtually eliminates 
screen glare and reflection), and refresh rates 
up to l60Hz. No wonder this 17” monitor 
(15.7" diagonal viewable area) keeps on 
winning awards, generation... after... 
generation! 




















































Witli an eye and ear 
towards the future, 

ViewSonic is eiqianding 
into the world of 
multimedia-with our 
new PerfectSound ™ 

Model VS127 speakers, Ihese amplified, 
nu^netically shielded speakers are designed to 
be attached to the monitor or stand alone. In 
fact, \rfien attached to our monitor they blend in 
so well they appear to be built-in. And they utiUze 
state-of-the-art wcwe guide technology 
combined with a bass enhancing 5 w/ier woofer. 
These speakers pump out high fidelity sound 
with such power and clarity that you’ll find it 
hard to believe you’re listening to a compact 14 
watt system. PetfectSound'" speakers offer 
advanced audio technology combined with an 
ergonomic, space saving desiffl - each 
speaker is only 2.4" wide! Controls include bass, 
treble, balance and master volume. 



Soun^ so vdjrant and realistic, you 'll swear 
you 're silting in front of an orchestra - not 
your computer! 


The ViewSonic 17 is MPR-II low radiation and 


EPA Enei^ Star™ comphant. 



The first of the multimedia product 
line from ViewSonic! 

ViewSonic® 

See The Differemef* 

Tel: (800) 888-8583 or (909) 869-7976 
Fax:(909)869-7958 

Call FaxSonic at (909) 869-7318 (fax-on-demand) 
Request Doc, 320 (VS127), 152 (17) 

%lellnk; VIEWSONIC CompuServe: 73374,514 

Allpnxluds and Iradanaik&aitliaridiantesof 
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no arbitrary couni-to-infinity time-out re¬ 
stricts network diameter, 

NLSP also cuts down on the once-per- 
minute SAP broadcasting that announces 
the availability of servers, printers, and all 
other advertised network services. Service 
advertisements propagate on the same bi- 
houriy schedule as do topology updates. 
Mark de la Vega, Novell’s product line 
manager for Noveirs NetWare infrastruc^ 
ture division, says that NLSP’s elimina¬ 
tion of RIP, its encapsulation of SAP, and 
its ability to compress SAP data—in con¬ 
cert with other optimizations, such as burst- 
mode IPX and large-packet IPX— 
can yield a SO-to-l reduction in 
traffic on WAN links. Use of the 
NDS will improve matters still fur¬ 
ther, because you won’t need to ad¬ 
vertise services when you can simply 
look them up in a directory. 

A Matter of Choree 

Router vendors routinely include 
RIP and SAP filters that can con¬ 
trol NetWare’s appetite for WAN 
bandwidth. Now in NLSP, they 
have a much belter tool for that job, and 
they’re lining up to support it '*We’ll have 
NLSP support in products in the first half 
of ’95,’* says Dana Rasmussen, senior 
product manager for PC protocols at in¬ 
ternetworking equipment vendor Bay Net¬ 
works, formed by a merge between Well- 
rieet Communications (Billerica, MA) and 
SynOptics Communications (Santa Clara, 
CA). It is available now for Novell’s 
servers and multiprotocol rout¬ 
ers. l-ongtime critics of the IPX 
protocol suite may find to their 
surprise that it is about to be¬ 
come a quite credible substrate 
for networking on an enterprise 
or global scale. The remaining 
wrinkle is that Novell’s im¬ 
plementation of NLSP lacks 
OSPF’s ability to subdivide a 
large internetwork into smaller 
areas. Novell says that it or 
third parties can easily add this 
hierarchical routing capability 
on lop of NLSP. “They’ve 
done the forward planning,” 
agrees Wellfleet’s Rasmussen, 

“and have proactively included 
router vendors to help define 
how NLSP goes beyond level 
one [flat, single-area.] routing.” 

Enhancing IPX docs not, of 
course, excuse Novell from 
catering to the tP bigots. No¬ 
vell does offer NeiWare/iP, 
which layers NCP (NetWare 
Core Protocol) on an IP sub¬ 


strate, but users and analysts say that it’s 
neither cheap nor convenient. ”We thought 
it would be our be-all and end-all,” says 
Blaine Bauer, network analyst for Mobil, 
“l5Ut installing and maintaining the domain 
servers [replicable databases of SAP and 
RIP informadonj was a hassle, and per¬ 
formance was poor.” Moreover, Nei- 
Ware/lP doesn’t yet automate the alloca¬ 
tion of IP addresses. “NetWare needs to 
come out of the box ready to run TP or 
IPX, just as Windows now does,” says 
Jamie Lewis, president of The Burton 
Group (Salt Lake City, UT). “Micro.soft 


has done for transports what Novell did 
for network hardware—they’ve taken that 
issue off the table.” 

When it comes to network APIs, 
though, Novell does have a valuable, if 
underappreciated, asset in the form of TI- 
RPC (transport-independent remote pro¬ 
cedure call). Windows Sockets, in its 
current version 1.1, expects a TCP/IP sub¬ 
strate. Microsoft has privately extended 


Win Sock to work with SPX (on Windows 
95 and NT), but transport independence 
won’t be standard with all implementa¬ 
tions until WinSock 2.0 arrives. Tl-RPC, 
which is available on Sun systems and 
other Unix systems, as well as on all 
Novell-supported servers and clients, now 
offers transport independence. “You can 
build a TI-RPC server for either UnixWare 
or NetWare that can talk to both SPX and 
TCP clients at the same time ” says Steve 
Lemmo, founder and chief technical of¬ 
ficer of RPC tool vendor NohleNet (South- 
borough, MA), “and it’ll be wire-compat¬ 
ible with a ton of Unix platforms.” 

The Global Directory 

NetWare 4’s headline attraction was 
NDS, an X.500-inspired global 
directory service designed to bring 
an organization’s users, servers, and 
network services under a single um¬ 
brella. NDS represents a great leap 
forward that, to Novell’s chagrin, 
not many users have yet been will¬ 
ing to make. The great success of 
NetWare’s golden release, 3.11, cre¬ 
ated equally great inertia. “We did all the 
planning for directory services and thought 
it would take off,” says Mobil’s Bauer, 
“but users don’t sec a big incentive, and 
site administrators don’t like having to 
switch over to VLM [the new NetWare 4 
shell that loads a set of virtual loadable 
modules] ” Indications are that Microsoft 
may face similar resistance moving users 
from its golden release of Windows, co¬ 
incidentally—or not^—also 
numbered 3.11, to Windows 
95. The Windows 3/NetWare 
3 matched set has become a 
deeply entrenched corporate 
standard. 

To overcome the inertia, 
Novell and third parties will 
have to add a rich assortment of 
applications and services to 
NDS. In the 4,0 release of Net¬ 
Ware, not even Novell’s own 
MHS mail directory could in¬ 
tegrate with NDS. Many NLM- 
based services—including 
those fiom Oracle, Sybase, and 
Lotus—now do, and in Net¬ 
Ware 4.1, so does MHS. Net¬ 
Ware 4.1 also supplies tools to 
prune and graft parts of NDS; 
the absence of these in the ini¬ 
tial release was a deterrent for 
some users. And NetWare 4.1 
will provide APIs for synchro¬ 
nizing with NDS so that an 
existing human-resources ap¬ 
plication, for example, might 



Point 

Counterpoint 

IPX/SPX 

Actually, the IP crowd should 

doesn't work 

envy IPX/5PX*s large address 

well on 

space and Its administrative 

WANs. 

simplicity. The real problems are 
RIP and SAP^ outmoded routing 
protocols that NetWare 4,1 
replaces with the far more 

robust and efficient NLSP, 


Sfi BYTE FEBRUARY 199.^ 








Now MANAGING THE WORLD'S MOST 
POWERFUL DATABASE IS CHILD'S PLAY. 



ORACUT workgroup server"^ REAUYt 

Oracle? Workgroup Server replaces SQL database 
complexity with point and click simplicity. 
Pretuned and preconfigured for results right out of 
the box, Oracle? Workgroup 
Server is the ideal database 
for workgroups. Best of all, 
it's 100% compatible with 
aU leading Windows® 



REALLY SIMPLE YET VERY, VERY POWERFUL, 

blistering speed and infinite scalability {PC 
Magazine's Editors' Choice 1993, 1994 and PC 
Week's Analyst's Choice 
1994), and you have an 
affordable, simple yet 
powerful server the com¬ 
petition may promise, 
but can't deliver. 



tools. Add a powerful array of graphical 
administration tools plus QradeZ's M 


Fora ' 

FREE 

informational 
video call 
1-800-633-0542 ext 4969. 


Simple checkbox^ 6' pick lists 
make administrathn 


^ With prices starting at $995, there's no 
^ better solution for managing your 
L. workgroup information 


©1994 Oracle Corp, 


IS 

CHOICE. 


10/11/94 OrackJ Server 
for NetWare 7.0.U 







































Cover story 


serve as the interface for adding new em- 
ployees to NDS. 

Despite its sluggish start, NetWare 4's 
ability to consolidate servers and other 
resources into a single system image has 
not gone entirely unappreciated. McGill 
University has already upgraded a few of 
its 120 NetWare servers and plans to 
complete the move to NetWare 4. “Direc¬ 
tory services will be a great help,” says 
McGiirs senior network^systems analyst, 
lisa Laing. "Users are logging in to servers 
ail over campus looking for things; NDS 
will let us pul our expensive new Xerox 
DocuTech printers where everyone can 
find them.” And NetWare 4.1 will run at 


each of Holiday Inn Worldwide’s 450 in¬ 
ternational locations, because, says Don 
Lynch, "I just want the latest and greatest.” 

The AppWare Saga 

When Novell combined Software Trans¬ 
formation, Inc., and Serius to create the 
AppWare Systems Division, it placed itself 
smack in the middle of the component 
revolution that is transforming the soft¬ 
ware industry. AppWare’s mission, Nov¬ 
ell said, was to expose network services to 
developers in the form of easy-to-use com¬ 
ponents and to field those components on 
a wide range of client and server plat¬ 
forms. STFs Universal Component Sys¬ 


tem, or UCS (also known as AppWare 
Foundation), would provide the portabil¬ 
ity, abstracting a superset of the GUI fa¬ 
cilities available in Windows, Macintosh, 
Motif, and Presentation Manager and 
defining common APIs across these plat¬ 
forms for file I/O, memory management, 
and TPC, Serius Developer, now called 
Visual AppBuilder, would be the first of 
potentially many implementations of No- 
velTs component framework. It’s a visu¬ 
al programming tool for the Windows and 
Macintosh environments that’s used to 
plug Novell’s ALM components into an 
interconnection framework called the App¬ 
Ware Bus, Novell planned to converge 


Storage Management 


N etWare has a universal file system; 

It supports DOS (FADt Macintosh 
(NFS), Unix {NFS), and OS/2 (HPFS) name 
spaces. As the file system evolved with 
each version of NetWare, vendors of back¬ 
up software had to scramble to catch up. 

Novell's solution to this problem was 
SMS (Storage Management Services), 
which abstracts storage data structures 
and uses TSA (Target Service Agents) to 
export data. TSAs typically export file sys^ 
tern data but can work against any kind of 
data store—NetWare 4,0, for example, 
included a TSA for the global directory. 

To encourage broader uses of SMS, 
Novell in partnership with Palindrome 
(Naperville, IL), a vendor of storage man¬ 
agement software, has undertaken to 
port SMS to non-NetWare platforms. Giv¬ 
en a generic SMS framework, says Palin¬ 
drome's vice president of technology, 
Jim Gast, database vendors can create 
TSAs that understand table and row lock¬ 
ing, and E-mail vendors can create TSAs 
that work with names meaningful only 
within message stores. “When you back 
up a message store with native file sys¬ 
tem names," says Gast, “you have no 
clue how to restore just one person's 
E-mail, because objects don't have 
names that are natural to the user of the 
restore utility." 

Along with improved SMS support, Net¬ 
Ware 4.0 offered an embryonic HSM 
(hierarchical storage management) ca- 
pabilrty. In its first incarnation that tech¬ 
nology. which came from Imagery Soft¬ 
ware (Bedford, MA), a Kodak subsidiary, 
was specific to MO (magnetooptical) juke¬ 
boxes and the HCSS (High Capacity Stor¬ 
age System) designed for such devices. 


With HCSS, a vast quantity of image (or 
other) data can reside on a relatively small 
NetWare volume backed by an optical 
Jukebox. RIes not recently used migrate to 
optical storage; when requested, they mi¬ 
grate back. This application was the first 
to use NetWare's real-time data migra¬ 
tion module; the next was CDISC, which 
caches NetWare-mounted CD-ROMs. It 
did not. however, use the SMS storage 
management data redirector, so SMS- 
enabled archival disk-grooming and HCCS- 
enabled file migration—though concep¬ 
tually similar — remained two separate 
activities. 

Imagery Software has developed an 
HCSS successor called MSS (Mass Stor¬ 
age Service). "HCSS was a Jukebox man¬ 
ager,'* says John Hoye, marketing man¬ 
ager for Imagery Software, “but Jukeboxes 
are just one place that MSS can migrate 
files to." The other place is the hard disk. 

With MSS, files from a group of small 
departmental servers can spill over to a 
single superserver and from there to an 
optical jukebox. But there’s still no con¬ 
nection between HSM and SMS. “I've al¬ 
ways felt that HSM and SMS are solu¬ 
tions to the same problem," says Gast. 
“One set of data replication primitives 
should support all the different scenar¬ 
ios in which you move data from point A to 
point B—mail, directory synchronization, 
archiving, and HSM." 

He's right. Novell today solves these 
problems using four different technolo¬ 
gies that cry out for Integration. Because 
NetWare lives close to the hardware, it 
can pump a lot of data In a hurry. That ca¬ 
pability, packaged as a standard data- 
migration service, would make Novell net¬ 


works more attractive to a large and grow¬ 
ing number of applications. 

As the data itself evolves from raw files 
to structured documents and objects that 
bundle code and data, the file system 
needs to follow suit. Here, too, there's 
more than one approach to the problem. 

In the realm of document management, 
the latest versions of WordPerfect, Group- 
Wise, and SoftSolutions support the 
ODMA (Open Document Management API) 
(see Managing the New Document," Au¬ 
gust 1994 BYTE), which enable ODMA- 
aware clients to bypass the raw file sys¬ 
tem and place documents under the 
control of ODMA-compliant repositories. 
SoftSolutions support for DEN (Document 
Enabled Networking), a Novell/Xerox-com- 
panion effort that splits monolithic repos¬ 
itories into component services (e.g,, stor¬ 
ing, Indexing, and converting), is also 
forthcoming, according to Alvin Tedjamu- 
lia, director of research and strategic plan¬ 
ning for Noveil Group Ware. 

OpenDoc's Bento, another document 
storage technology, is tuned for sing3e^Jser 
compound documents. If Novell succeeds 
with its OpenDoc for Windows effort, ODMA 
and DEN-oriented document managers 
(e.g., SoftSolutions) will want to accom¬ 
modate Bento-aware clients by directly 
implementing Bento structured storage 
and versioning or mapping Bento's APIs. 

More generally, Novell aims to evolve 
NetWare's file system. "Apply NDS tech¬ 
nology to a file map," says Joe Rrmage, 
general manager of NovelFs Network 
Development Tools division and vice pres¬ 
ident of strategic planning for the Net¬ 
Ware System’s Group, “and you get an 
enterprise-wide attributed data store," 
Novell's Cairo? Exactly, says Firmage, 
“but we already have the network Infrar 
structure today." 
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expandable to 1 gigabyte, 512K or 2MB on-board 
cache, FAST SCSh2, 3 PCI and ISA slots, a remote 
diagnostics port and a host of 
other features that make Windows NT fly. 
In a reviewer's words, "...what we found 
was the best overall NT performance we 
have tested to date." * And the ALPINE 
boosts your buying power with one 
of the best price-performance ratios 
in the workstation/server marketplace. 
To maximize your Windows NT performance, 
call Aspen Systems at 1800)-992-9242. 
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these technology streams so that ALM 
components could build from a single 
source for all AppWare Foundation-sup¬ 
ported platforms. 

AppWare Foundation’s demise came 
suddenly, and it left both Visual AppBuilder 
and Borland’s OWL (Object Windows 
Library) for AppWare stranded. The lat¬ 
ter, hosted on the AppWare Foundation 
and intended to enable OWL applications to 
recompile for non-Windows platforms, 
simply died. Embarrassingly, OWL for 
AppWare ads were in print when the an¬ 
nouncement came. Visual AppBuilder, 
however, was merely wounded. The tool 
still supports ALMs on Windows and Mac 
systems, but developers must use platform- 
specific APIs to create those ALMs. 

AppWare Foundation’s API neutrality 
mattered most if your development plans 
were truly platform-neutral. In reality, the 
majority of developers heavily invested 
in the Windows API would have had to 
weigh the effort of porting to the App¬ 
Ware Foundation against the 
free ride on MFC (Microsoft 
Foundation Classes) that Mi¬ 
crosoft says can get Win¬ 
dows applications onto other 
platforms. In the end, Novell 
bowed out, electing not to 
buck the momentum of the 
Windows API. Will the App¬ 
Ware Foundation survive? 

As we went to press, a small 
software tools company was 
courting venture capitalists 
and IBM for help in resur¬ 
recting it. 

Why would Open Doc re¬ 
quire the AppWare Foundation? As with 
ALMs, OpenDoc parts issue platform-spe¬ 
cific API calls; a neutral API would en¬ 
able a part to be written once for a number 
of platforms. Partial solutions are coming 
from Apple (Mac and Windows) and IBM 
(Presentation Manager, Windows, and 
Unix), but neither of these covers the 
gamut of clients. “We’re a long way from 
a business relationship,” says Cliff Reeves, 
IBM’s director of object technology, “but 
we’re vitally interested in any powerful 
tool that supports OpenDoc.” The irony 
here is that Novell, the developer of Open¬ 
Doc libraries for Windows 3.1, 95, and 
NT, would benefit from the existence of a 
universal AppWare Foundation-ba.sed part 
framework. 

Network Covnponentware 

ALM wrappers for the NetWare directory, 
mail, and authentication APIs and for the 
Tuxedo transaction monitor, shipped with 
Visual AppBuilder 1.0. Wrappers for tele¬ 


phony, network management, and many 
other key NetWare services are slated to 
follow. Advocates say ALMs will do for 
network programmers what VBXes did 
for programmers of stand-alone Windows 
applications. “Controls are the right way to 
interact with NetWare,” says Willie Neu¬ 
mann, president of Hyper Active (Colum¬ 
bus, OH), a middleware developer. “If 
you’re building on NetWare services in 
C, you’re spending man-years,” says Steve 
Jones, vice president of ImPower, a Salt 
Lake City ALM developer. “The beauty 
of components is that I really can snap 
things together.” 

What about the loss of ALM portability? 
A pervasive computing strategy should 
reach all users, not just the 90 percent 
running Windows, particularly because 
Windows’ dominance is almost never to¬ 
tal. Joe Garnett, Chief of the Advanced 
Systems and Networks Element with the 
Pacific Air Force Computer Systems 
Squadron, says that the over 7()(X) clients 


attached to his 17 NetWare LANs scat¬ 
tered around the Pacific basin include an 
ineradicable minority of Mac, OS/2, and 
Unix clients. If the military can’t mandate 
homogeneity, clearly businesses can’t 
either. Yet the kinds of new applications 
likely to be enabled by network-aware 
components are precisely the ones that 
should reach all users. A desktop CTI 
(computcr/telephone integration) applica¬ 
tion, for example, should have the same 
100 percent penetration that phones do. 
(For more on Novell’s CTI initiative, see 
“Computer Telephony,” July 1994 BYTE.) 

For core NetWare services, that 1(X) per¬ 
cent reach will be assured if Novell keeps 
its promise to create ALMs for all sup¬ 
ported client platforms. Third parties can 
follow suit if they choose. Hyper Active, 
for example, has ported its Oracle ALM 
from the Mac to Windows. Given the com¬ 
plex logic required for direct access to the 
database in the design-time environment, 
says Willie Neumann, the ALM port was 


a relatively small effort. 

Once ALMs exist, corporate IS organi¬ 
zations can ase Visual AppBuilder—^which 
runs on Windows and the Mac—^to deploy 
single-source applications across multiple 
platforms. Visual Basic, hosted only on 
Windows, doesn’t offer that option. Visual 
AppBuilder’s scope will further expand 
if, as is now planned, Novell brings it to 
UnixWare by mid-year. According to Joe 
Firmage, general manager of Novell’s Net¬ 
work I>evelopment Tools division and vice 
president of .strategic planning for the Net¬ 
Ware Systems Group, the tool will also 
support VBXes, OLE controls, and Open- 
Doc parts. “The AppWare environment 
operates at a high level of abstraction,” 
says Firmage, “so it can consolidate these 
lower-level components.” 

Riding the Software Bus 

Novell’s ambitioas for AppWare go beyond 
ju.st .showcasing NetWare services. It wants 
ALMs to ride on a (.still experimental) App¬ 
Ware Distributed Bus over 
multiple transports. At Brain- 
Share ’94, Firmage showed 
dramatically how Visual App- 
Buildcrcan divide an applica¬ 
tion into client and server parts 
that distribute transparently 
across a network. In addition, 
he showed how the network 
service thus created will repli¬ 
cate automatically to accept 
multiple clients. While that 
demonstration used Apple 
protocols—ADSP for trans¬ 
port and NBP for name ser¬ 
vice—Firmage says the App¬ 
Ware Distributed Bus will also work with 
IPX/SPX and NDS; TCP/IP, an object re¬ 
quest broker that complies with CORBA 
(Common Object Request Broker Archi¬ 
tecture); and other substrates, possibly Peer- 
Logic’s Pipes. 

One intriguing substrate is Novell’s 
Tuxedo, an OLTP monitor that runs on a 
variety of Unix platforms and—thanks to 
a recent Micro.soft/Unisys deal—NT as 
well. In a client/server system built with 
Tuxedo, clients don’t simply ask servers 
for data, they ask them to perform au¬ 
tonomous tran.sactions against data acces¬ 
sible directly to the servers. High-avail¬ 
ability, high-performance systems demand 
this kind of technology, says Robert 
Coven, president of Inter Access (Totowa, 
NJ), a client/server consultancy. “I can 
replicate a Tuxedo service on two servers, 
then take down server A, transfer all users 
to .server B, rewrite the application logic, 
then bring up the service again on A, and 
transfer users back to it. That’s 100 percent 


Point 

Counterpoint 

Novell has 

As well it should, because Windows owns the 

abandoned 

desktop. Novell resources that were being 

the desktop 

spent to make its DOS or Unix products 

operating- 

compete with Windows can now be diverted 

system 

to the unification of NetWare and UnixWare 

battle. 

into SuperNOS, a NOS with global, not 
departmental, reach. The Novell/AT&T 
**business Internet,** NetWare Connect 

Services, promises to revolutionize WANs 
while leveraging Novell’s existing LAN 
stronghold. 
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You ARE OUT OF BUSINESS EVERY MINUTE YOUR OATA IS UNAVAILABLE. 


Which is why Mega Drive has created the MR and MK RAID disk arrays to be the most advanced, fault tolerant storage 


bullelproof reliabilitir and 20 NlB/second perfarmance, 


they meet and exceed all of your 


systems available. With 2 to 490+ GBs of 
mission critical computing needs. 

At the center of the Mega Drive's award winning RAID disk arrays is m active backplane that provides billions of hours of 


reliable performance. Built on a hardware-based RAID architecture, and 
Mega Drive RAID disk arrays run 
complex applications year after 
year without ever skipping a beat- 
But real world storage systems 
require more than relentless 
reliability. They demand power 
and perfomance to handle your 
graphics, multimedia, imaging, 
and general 


hot swappable 


drives, power supplies and fans, 


senrer, database 


office applications. Which is why 
weVe designed the MR and MK 
RAID disk arrays with a Fast 
&Wide SCSI-2 interface, a blazing 
fast i960 RISC processor, and up 
to 128 MB of cache. To further 
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Just as important as reliability and performance is your need for flexibility. So naturally, all of Mega Drive's RAID disk 
arrays are ready. In addition, they support Macintosh, PowerPC, UNIX, SUN, DEC, 

RS/6000, HP, SGI, Apple Workgroup Server and A/UX. And for your evolving storage needs, they provide a 
path using the same shock-mounted drives as our Mercury removable 
hard drive system. 

Reliability. Performance. Flexibility. It all adds up to this: Mega 
Drive RAID disk arrays solve all your real world storage needs. For more 
information on the most advanced storage systems available, call 
Mega Drive today at 


£M Jm^ADRive. 

THE PO WEH of CRmCAI. STOHj^GE 

4&9 South Robertson Dmlevaiid, Beverly Hills, CA 90Z11 
1 • FAX 314.2^ ^ 


PiiaiieaiO.247.00C& • FAX 314.247.81 IS 
E-mail: sl£^ul2[>ijiiBga[irtve.l:x]ii] 


1-800-664-MEGAexl.330. 


HUj'Sjwd MrtTlitt-ahr B^unrptl ItTiJriliutk. mT y[[;i 13 Hi.y lili. *7llitn LoHnl S4 hI» uiul ulbr .(uiiiitnn. AllrtliCTbiaiiiIaiiil|jrHlitr1 iMnm vt-ll-Mhllnlk.^. n^iLuti! tr.i 

Circle 91 on Inquiry Card. 


DMnuIJnvrSt, 










































Distributed OLE vs. Distributed AppWare 



In NoveR's view, distnbiitHl 
SJoflware shouk] cleave 
between afHitiestkin 
partitions rattwf Iban 
betwe^ applicatuHis and 
tlieir DDfitponents. 


availability, and when I upgrade B and 
bring it back on-line. Tuxedo balances the 
load between the two servers.” 

The Tuxedo mode! of distributed coni' 
puting dovetails neatly with that of the 
AppWare Distributed Bus. Both divide ap¬ 
plications into coarsely granular partitions. 
The key point, says Firmage, is that while 
client or server partitions may both prof¬ 
itably use pluggable software components 
(for UI on the client side or data access on 
the server side), “the useful point of dis¬ 
tribution is not between application logic 
and reusable components but between 
pieces of application logic” (see the fig¬ 
ure “Distributed OLE vs. Distrib¬ 
uted AppWare”). 

In other words, network services 
are not simply remote components. 

Their execution environment is the 
network. They need to be able to do 
things like replicate for rea.sons of 
redundancy and load-balancing. 

That’s a compelling feature of Tuxe¬ 
do that Novell wants AppWare to 
expose to a much larger population 
of programmers. 

Making It Happen 

Pervasive computing, in the current 
Novell blueprint, entails a four-layer 
infrastructure. The foundation is Super- 
NOS, offering two execution environ¬ 
ments—NetWare’s for core network ser¬ 
vices and transports and UnixWare’s for 
layered applications. The technical and 
pcdiiical challenges here are equally daunt¬ 
ing. Can the hybrid SuperNOS retain Net¬ 
Ware’s speed and flexibility while at the 
same time empower Novell to lead the 
Unix community and challenge NT in the 
applications server realm? No one knows, 
because SuperNOS is still—literally—on 
the drawing board. But the answers to 
these questions define the future of Novell 
and its products. Quite simply, these are 
bet-the-company issues. 

Atop SuperNOS ride essential network 
services, including two on which Novell’s 


growth critically depends—NDS and 
NDMS {NetWare Distributed Manage¬ 
ment Services). Reworked for NetWare 
4.1 (and by year-end, for UnixWare 2.1), 
NDS is the fundamental enabler for per¬ 
vasive computing. Given the slow uptake 
of NetWare 4.0x, the picture looks a bit 
gloomy. What could drive wider accep¬ 
tance, though, is NetWare Connect Ser¬ 
vices, because 4.1 and NDS are the keys to 
the Novell/AT&T business Internet. How 
will companies manage these far-flung 
networks? That’s the role of NDMS. But 
while NMS (NetWare Management Sys¬ 
tem) 2.0 is a shipping product, with mon¬ 


itoring, analysis, software distribution, and 
licensing tools, NDMS is a strategic di¬ 
rection. Today, NMS monitoring is dis¬ 
tributed, but NMS data is stored in local 
Btrieve databases. The NDMS strategy is 
to separate that data from the console and 
distribute it across SQL repositories ac¬ 
cessible to non-Novell management plat¬ 
forms. 

That way, if a third party creates “the 
AI, 3-D GUI wonder-of-al I-wonders man¬ 
agement platform,” says Michael Smith, 
director of West Coast operations for Net- 
Worth, a hub vendor in Irving, Texas, ‘The 
NetWare administrator won’t need a 
Ph.D.” to use it. The data used by the \o- 
cal NetWare Hubcon utility, for example, 
will also be directly usable by ibe enter¬ 


prise management system. Thus NDMS 
will generally enable, rather than specifi¬ 
cally define, network management on the 
grand scale Novell envisions. However 
The Burton Group’s Lewis cautions that 
“NDMS as a general statement of strategy 
is great, but they’re a long way from de¬ 
livering on it.” 

The third layer, which enables users 
and devices to access core services, in¬ 
cludes NEST, Corsair, and AT&T NCS 
(NelWare Connect Services). NEST could 
enfold previously unconnected devices 
such as faxes, PBXes, and even (Franken- 
berg pointed out in his Comdex keynote 
speech) slot machines. Corsair, 
which Frankenberg demonstrated 
during that speech, pre.scnts a vir¬ 
tual-world interface intended to ap¬ 
peal not only to business users but to 
the vast and growing home market 
that Novell must reach to attain its 
billion conneciions. AT&T NCS 
aims to make the WAN as available 
as ihe LAN is today. 

The icing on the cake is net¬ 
worked applications, including No¬ 
vell’s current and future groupwiire 
products, custom distributed appli¬ 
cations enabled by Tuxedo and App¬ 
Ware, and the distribution and sale 
of information and software through 
AT&T NCS to businesses and—increas¬ 
ingly—to consumers. That’s the plan, but 
Novell’s blueprint for building this layer is 
hardest to decipher. Last year’s tools 
strategy, AppWare, has lost much of its 
momentum. Next year’s strategy, the 
company say.s, is disuibated objects, Open- 
Doc, and COR B A. But what about right 
now? Novell’s brand of computing canT 
become pervasive unless networked ap¬ 
plications pull millions of new users into 
the fold. Where these new applications 
come from is the $64,000 question. ■ 


Jon Udell tsa BYTE senior technical editor 
at large. You can reach him on the Inteniet or 
BIX at judell@bix.com. 
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UnixWaro and 

lt*s true that Integration remains 

NetWare 

incomplete, but there's no 

don't 

question that UnixWare plugs 

integrate 

into a NetWare environment 

well. 

more easily than any other 
version of Unix. With version 

2.0r UnixWare's new SMP 
capability and ease of use make 

it an excellent choice for an 
appiicatioits server on a 

NetWare LAN, 
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The Grand Challenges 



OLIVER SHARR 


E ven using the biggest, most 
powerful computers avail¬ 
able today, we still cannot 
reliably predict the weather 
for next week in any significant detail. 

And this is just one of a number of prob¬ 
lems that we would like to solve using 
computers, but which are so complex 
that they are essentially beyond the abil¬ 
ities of current technology. 

Recently, a group of scientists and 
sympathetic policy makers Joined to¬ 
gether and devised the High Perfor¬ 
mance Computing and Communication 
(HPCC) project. This is a large effort 
that involves many government agen¬ 
cies, including NASA, NSF (National 
Science Foundation), the Departments 
of Energy and Defense, and NTH (Na¬ 
tional ln.stitutes of Health). At the core 
of the project is a set of hard-to-solve 
problems that require much more per¬ 
formance than supercomputers can cur¬ 
rently muster. With a dash of marketing 
flair, HTK^IC project agencies call these 
problems the grand challenges. 

A grand challenge is an application 
that pushes well beyond the limits of 
today’s fastest computers. Most of the 
problems that the HPCC group has 
identified require performance some¬ 
where between 100 and a few thousand 
GFLOPS. The term GFLOPS denotes 
1 billion floating-point computations 
per second, and TFIjOPS denotes 1 tril¬ 
lion floating-point computations per 
second. The most powerful processors currently in use, such as 
those in the Cray C90, can deliver a sustained performance of 
somewhat less than 1 GFLOPS on highly tuned code. 

In other words, computers that can run grand-challenge ap¬ 
plications on a single processor need to be at least 100 times—and 
possibly several thousand times—faster than the best that can 
currently be achieved. Rather than waiting idly—for perhaps a 
decade or more—grand-challenge researchers are working with 
today’s hardware to pursue the use of parallel architectures. 


High-Perfoimance Computing 

To understand HPCC’s importance, it’s helpful 
to recall that the U.S. government has supported 
computer research since the machines were in¬ 
vented. During the 1950s and 1960s, for example, 
most computer design focused on applications 
used in business, such as handling accounting. 
But scientists needed quite another kind of ma¬ 
chine. So, with the support of large, government- 
funded research labs, a number of companies 
sprang up to build machines that would perform 
floating-point operations faster than anything in 
existence. These machines came to be known as supercomputers. 

When the Cold War was at its height, supercomputing was a 
high governmental priority. But the world has changed. With the 
end of the Cold War, widespread defense cutbacks, and a flour¬ 
ishing commercial computer industry, the warm relationship be¬ 
tween government and high-performance computer makers is 
largely a thing of the past. Government paternalism is out of 
vogue, and hard-headed market economics is the new imperative. 

But weaning supercomputing companies away from govern- 


Some big and 
difficult computing 
jobs need more 
power than today’s 
supercomputers 
can muster 
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Feature 


The Supercomputer Makers 


epending on how the term super- 
' computer is defined, there are be¬ 
tween 10 and 20 supercomputer compa¬ 
nies currendy in existence. What follows 
is a rundown of some of the current crop 
of high-perfonnance macliines being of¬ 
fered by diese companies. 

Convex 

Convex makes two lines of supercom¬ 
puters, the SPP and the C4. The former 
is a parallel machine based on Hewlett- 
Packard's PA-RISC processors; the lat¬ 
ter is a traditional vector supercomputer. 

Cray Research 

It's simply not po.ssible to talk about the 
history of supercompuling without 
prominently featimng the name of Sey¬ 
mour Cray. For decades, the machines 
that he designed were the 
fastest in the world. In a 
field as volatile and com¬ 
petitive as the .supercom¬ 
puter field, he compiled an 
amazing record. He has 
since left Cray Research to 
fonii a new company. Cray 
Computer, that hasn’t yet 
shipped any machines. 

Cray Re.search still 
makes one of the fastest 
vector supercomputers, the 
lb-processor Cray C90. 
which is discussed in more 
detail in the text box “A 
Closer Look at Two Supercomputers." 

While massively parallel machines of¬ 
fer much-higher theoretical throughput, 
vector-based systems like the C90 arc 
the workhorses of the supercomputer 
world. Getting peak peiibnnance from 
a vector machine is not ea.sy, but scien¬ 
tific programmers have been working 
with the.se machines since the 1960s and 
aie familiar with them. 

In addition to offering its vector super¬ 
computers, Cray has recently branched 
out into massively parallel architectures. 
Its T3D contains up to 256 DEC Alpha 
processors. 

IBM 

IBM recently announced the SP2, a par¬ 
allel architecture based on Power2 RISC 
processors. The Power2 is a succes.sor to 


the RS/6(XX) chip, and Uie SP2 can contain 
as many as 128 of them. The SP2 ma- 
cliines supplant IBM’s older ES-9(XX) line 
of traditional vector supercomputers. 

Intel 

Tn addition to offering its well-known 
CPUs for personal computers, Intel has 
a su|>ercomputer division that has been 
selling parallel computers for 10 years. 
The current offering, which is called the 
Paragon, is discussed in more detail in 
die text box "A Closer LxK)k at Two Su¬ 
percomputers." 

Meiko 

Meiko is not as well known outside the 
supercomputer community as the other 
companies that are listed here. It sells a 
massively parallel machine called the 
CS-2, which is based on 
SupcrSparc chips optional¬ 
ly connected to a pair of 
high-performance vector 
units (Fujitsu pVP vector 
processors). 

Silicon Graphics 

Best known as a graphics 
company, Silicon Graphics. 
Inc., has long had a sig¬ 
nificant presence at most 
supercompuling sites. Its 
workstations have excellent 
graphics perfonnance and 
are often used to visualize 
the results generated by big .supercom¬ 
puters. With its new Power Challenge 
.system, SGI is lr>Mng to expand its mar¬ 
ket to include high-pcrtormance compu¬ 
tation as well as graphics. 

Japanese Companies 

Although supercomputing has been dom¬ 
inated by U.S. companies, the Japanese 
have also been active in the field. Their 
machines have received somewhat less 
attention than they deserve, partly due 
to the reluctance of U.S. government 
agencies to purcha.se them. 

The three major suppliers ofJapane.se 
.supercomputers are Fujitsu. Hitachi, and 
NEC. All are household names in the 
U.S., but they are not widely known in 
the U.S, for their computers. According 
to .some benchmarks, die Hitachi S-.38(K) 




contains the fastest single processor cur¬ 
rently available. NEC’s line of super¬ 
computers is called the SX-3, and Fujit- 
.su offers a line called the VP200(). AH 
three use vector processing and are well 
repre.sented in the upper ranks of floating¬ 
point benchmark results. 

Recent Casualties 

Trying to market a supercomputer is a 
dangerous business: the field is littered 
with the skeletons of dead companies 
that have failed in the attempt. It’s ex¬ 
tremely difficult to design and deliver a 
supercomputer: it’s harder still to make 
money doing it. And even when a com¬ 
pany manages to do both, few have been 
able to maintain a successful effort for 
an extended peritxl of lime. 

For example. Kendall Squaie Research 
(Cambridge. MA) announced a massive 
layoff in September 1994 and stopped 
producing its line of supercomputers. 
The end was accompanied by a series of 
ugly revelations about financial shenani¬ 
gans; corporate officers apparently tried 
to hide the shakiness of the company by 
manipulating sales and inventor>' figures. 

Thinking Machines Corp. was once 
the golden child of supercomputing; it 
had the newest and most radical approach 
and was stocked witli the best and bright¬ 
est minds from MIT and other lop uni¬ 
versities. The company’s first two ma¬ 
chines supported only the data-parallel 
model, which demanded that progratn- 
mers rewrite the computationally de¬ 
manding parts of an exi.sting application. 
Although scientific programmers were 
originally skeptical (and many .stayed 
that way), many applications achieved 
impressive performance on the CM-1 
and the CM-2. 

However, the company ran into diffi¬ 
culties on its next generation, the CM- 
5. These were much more conventional 
machines than their predecessors, but 
TMC ran into .serious problems in de¬ 
signing the vector processors that pro¬ 
vided the machines’ raw performance. 
Tlie company also had dilTiculty building 
the compiler support to handle existing 
data-parallel applications efficiently and 
bringing in new u.sers. In the high-per¬ 
formance-computing arena, companies 
don’t generally get second chances. 
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Climate Modeling 


Averaged sea-surface 
temperatures are shown for the 
months of April (left) and October 
(right), using data from a 
muitlyeer simulation on a Cray 
YMP using UCLA’S coupled 
atmosphere/ocean model, 
atmospheric component is th 
UCLA Gerreral Circulation Model, 
arrd the oceanic component is the 
MOAA/GFDL (Geophysical Fluid 
Dynamics Laboratory) Modular 
Ocean Model. [Photo courtesy of 
Me, C. R. Mechoso, and W. 
Weibel, of the UCLA Department 
of Atmospheric Sciences, and th© 
NCO (National Coordination 
Office] for HPCC) 


lion. Global-climate models are the battle^ 
ground of the global-warming coniroversy. 

Scientists use coupled acntospliere/ocean 
models in their attempt to try and under¬ 
stand, and eventually predict, phenomena 
such as El Nino and the greenhouse effecL 
and their global impact on climate. The de¬ 
velopment of improved re present a Lions of 
physical processes (e.g., cloud-radiation in- 
teraciion) and tlie long-duraiion model sim¬ 
ulations required for climate studies will 
demand a 100-fold to 1000-fold increase 
in computing, communications, and data 
management capabilities. Scalable paral¬ 
lel-computing systems and high-speed net¬ 
works will help meet this demand. 

Other earth-science projects are shoiter- 
lerm or more restricted in scope, which 
allows greater accuracy. Environmental- 
impact projects try to predict the effects 
of various human activities and different 
environmental policies. For example, they 
might examine the air quality of a restricted 
aica, such as ilie Los Angeles basin, or mod¬ 
el acid-rain production. 

Another long-standing goal is more- 
accurate weather forecasting. It's largely 
impossible to forecast too far into 
the future because of the way that 


weather evolves, but accurate short- 
tenn forecasting can save lives and 
prevent property damage as well. 

Weather forecasting and glob- 
al-climatc mode ling involve vei^ 
different strategies. Current global- 
climate models may represent an 
area the size of California a.s a sin¬ 
gle point, but that wouldn't be sat¬ 
isfactory for weather prediction: 
The weaiher varies quite a bil be¬ 
tween the top of Mount Whitney 
and ihc deepest point in Death Val¬ 
ley, a mere 140 miles away, A grid 
resolution of 5 kilometers would 
allow much more accurate weath¬ 
er prediction than current models, 
but it would also require orders of 
magnitude more conipuling power 
than is currently available. 

Another focus of attention is CFD (com¬ 
putational fluid and plasma dynamics), the 
behavior of a body moving through a me¬ 
dium or vice versa, CFD can be used to de¬ 
sign everything from high-pressure pipes 
to airplanes and automobiles. NASA has 
a large group of researchers who use CFD 
modeling for vehicles such as the space 
shuttles. Aerospace companies now cm- 
ploy computer models to supplement the 
traditional strategy of building a physical 
model and putting it into a wind tunnel. 

Computational Biology 

Biology has not traditionally involved as 
much computer simulation as physics, but 
that’s changing. Drug research relies on 
vast amounts of manual testing and is an 
expensive, hit-or-miss proposition. 

Computer models could transform this 
process. Organic substances, such as pro¬ 
teins, contain many atoms that attract or 
repel each other, twisting the whole struc¬ 
ture into a 3-D shape. Tlie elTccls of a drug 
are partly determined by its shape. Using 
computer models, researchers hope to de¬ 
sign drugs to largei particular diseases. 

coni in tied 


ment-.sponsored projects and refocusing 
them toward the commercial markei carries 
the risk that basic research might be lost in 
the shuffle. Research into the frontiers of 
computer mtxleling is an expensive propo¬ 
sition that often pays no quick dividends. 
Thus. HPCC ensures that basic research 
will continue and will pay dividends. 


A few Examples 

Most of the grand-challenge applications 
now being pursued represent big science 
at its finest, Tliey range from pure phys¬ 
ics to biology, from chemistry to engineer¬ 
ing, from seismology to fluid dynamics. 

Scientists spend a lot of their time study¬ 
ing physical systems, generating theories 
about the rules ihai control them and shape 
their evolution. Computer models allow re¬ 
searchers to build a system that embodies 
these theories and then, if possible, to com¬ 
pare the model’s behavior to data gath¬ 
ered through observation. 

The scale of these models ranges from 
the subatomic particle interactions of quan¬ 
tum chromodynamics to galaxy formation 
and the evolution of the universe. The next 
few sections explain in detail some spe¬ 
cific grand-challenge applications. 


Earth Sciences 

In the middle of the broad scale of scientific 
models are a number of grand challenges 
relating to the earth and its climate. The 
most ambitious one is the quest to build a 
3-D model of this entire system to predict 
the changes that will occur decades or more 
into the tutu re. Such models must incor¬ 
porate both atmospheric and oceanic phys¬ 
ics if they are to be at all realistic. 

The atmosphere and the ocean require 
different modeling strategies, but they have 
an enormous influence on each other and 
cannot be accurately simulated in isola- 


Aerodynamics 


Scalable parallel computing enables 
ffighrvehlcle designers 
slmulsilon arid opltmlzation 
methixis that combine several 
priysical diseipttries and tntegrE 
multiple vehicle components. This 
piclune shows the airflow over and 
past the wing of a simulated high- 
performance aircraft that Is using 
vectored thrust while descending to 
a few feet above the graufKl. (Photo 
courtesy of NASA and NCO HPGC) 
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Feature 


Jet-Engine Simulation 



Re^arctiers at NASA's Lewis Research 
Center ate deve(oping a prototype numerical- 
propulsiornsystem simulator for dynamic 
numerical and visual simulaiJon of jet-en^ne 
components. This muEtidlscipiina^ research, 
using sea fable paraitei^cornputing systems, 
will allow aircraft manufacturers to aria[y 2 e 
options more rapidly and then design higher- 
performance propulsion systems at lower 
cost* Here, airflow through several 
components of a jet engine is simulated on a 
cEuster of IBM RS/6000 workstations. 

{Photo courtesy of NASA and NCO HPCC] 




Still another major goal is to use com¬ 
puters to map the sequence of genes that 
make up human genetic material. This 
would yield a much better understanding 
of inheritance and the process of mutation. 

Imaging 

Doctors have used x-ray images for de¬ 
cades, but one x-ray represents only one 
cross-section and may not reveal enough to 
support an accurate diagnosis* One solution 
is to take many x-rays from different an¬ 
gles and then piece the images together. 

CT (computerized tomography) uses al¬ 
gorithms to take many readings and pro¬ 
duce an image far more accurate than any 
single picture could be. While two-dimen¬ 
sional CT machines are in widespread use, 
researchers at institutions such as the Mayo 
Clinic are working on 3-D images. 

To prepare for surgery on a brain tu¬ 
mor, for example, a surgeon could use 
imaging software to view and manipulate 
an image of the patient’s head on a graph¬ 
ics workstation. The software could peel 
back layers and rotate the picture to show 
the exact location and dimensions of the 
tumor. But it requires a great deal of com¬ 
putation to turn hundreds or thousands of 
views into one detailed 3-D image. 

CT is also being used outside the med¬ 
ical community. One new application in¬ 
volves finding cracks inside freeway sup¬ 
ports caused by earthquake ireTnors, as 
well as erosion inside bridges caused by 
shifting sediment. 

flndustrial Applications 

In addition to forming p;utncrships with 
laboratories and universities tor carrying 
out basic scieniilic research, members of 


the I IPCC group have sought piutnerships 
with various industries that have compu¬ 
tationally demanding problems. In health 
care, for example, there are projects that 
search large databases of previous cases 
to help doctors diagnose patients with un¬ 
usual ailments. Architects and engineers 
are using stress-and-shear models to pre¬ 
dict how structures will react to earth¬ 
quakes ;uid violent storms. 

Financial companies use supercomput¬ 
ers to model securities markets. These 
companies are also interested in mining 
their large databases to discover rules that 
accurately predict whether customers are 
credit-worthy and will pay their bills. 

Oil companies w'anl to use models to 
avoid drilling test wells that don't produce 
anything: dry holes are expensive and dam¬ 
aging to the environment. Companies such 
as Shell work on supercompuling research- 

IVIa|or Obstacles 

Each grand challenge poses its own set of 
dilTiculties. but there are a number of com¬ 


mon problems that are all related to one 
of three categories: the raw capability of 
the hiirdware, the algoritlims used to solve 
the problems, and the tools that a pro¬ 
grammer has available to build applica¬ 
tions and analyze the results. 

The mo.st obvious necessity for mnning 
a grand-challenge application is extreme¬ 
ly good Hoaling-point performance. In the¬ 
ory, current parallel machines are a great 
deal faster than the best vector supercom¬ 
puters. If exploited with maximum effi¬ 
ciency, many of them offer well over 100 
GFLOPS. But it's much harder to exploit 
hundreds or thousands of processors than 
it is to rely on a single one. Grand-chal- 
Icnge researchers arc among the most ac¬ 
tive users of parallel machines, and they 
have the scars to prove il. 

While the most widely quoted perfor¬ 
mance figures almost always relate to the 
CPU, a supercomputer's I/O bandwidth is 
often just as important. Tliis is a weakness 
of many parallel architectures: They of¬ 
fer a potcnlialiy large increase in CPU per¬ 
formance, but their I/O 
throughput dt.?es not scale 
accordingly; in fact, il is 
often much lower than 
that of high-end super¬ 
computers. 

Many grand-chattenge 
applications require mas¬ 
sive amounts of data to 
execute properly. Map¬ 
ping the human genome, 
for example, is largely 
a database problem that 
uses search techniques on 
gigabytes—and eventu¬ 
ally terabyte.^—of data. 
Most physical simula¬ 
tions require less initial 
data, but while running 
they generate enormous 
numbers of intermediate 
results, 

A climate model, for 


Environmental Modeling 



Conmminaied bottom sediments artd the 
associated decrease in water quality pose major 
probiems In rivers, lakes, harbors, estuanes, and 
neat'Shore ocean areas. To study these problems^ 
EPA-funded researchers at the Untversfty of 
Callfomia-Santa Barbara are developing 
computattonalEy fr^tensive, bme-de pendent, 3-D 
models of the hydrodynamics. particEe transport, 
and sediment'bed dynamics, coupled with 
meteorology and significant biochemicaE reactions. 
The iiedistribution of toKic sediments in Lake ErSa 
due to a large storm depends on wind direction, 
wind speed, and water depth; in the photo, 
sediment concentrations tend to be largest In 
sbaSiow sections, CatculErtions were performed on 
a Cray YMP at the EPA'S National Environmental 
Supercomputer Center. The visustization was done 
by the EPA's Sctentific Visualization Center on an 
SGI workstation using Fast software. (Photo 
courtesy of ERA and NCO HPC€) 
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Feature 


A Closer Look at Two Supercomputers 



|J'%urrenl supercomputers can be rough- 
’4^^1y divided into two categories: vector 
machines and massively parallel ma¬ 
chines, The key distinction between the 
two is that almost all vector supercom¬ 
puters can be purchased with multiple 
processors, but parallel supercomputers 
aie dependent on using many processors 
at ouGc to deal with a single problem. 

Parallel machines rarely provide 
enough pertbrmance to handle a grand- 
challenge applicaiton using only one pm- 
cessor at a time. Vector machines, on the 
other hand, are almost exclusively used 
as a group of independenl processors that 
shaie resources. A very small percent¬ 
age of the applications currently ninning 
on vector machines use more than one 
processor at once, 

A Vector Supercomputef; The Cray C9Q 

The comprises a family of related 
machines, the most powerful of which, 
the C9I6, can have belween eight and 
16 processors. It has a clock cycle of 4.2 
nanoseconds: the 15-ns memory is im¬ 
plemented cm BiCMOS. A C916 system 
can have as much as 8 GB of memory* 

During each ckK^k cycle, two operands 
can be loaded Ifom memoiy, and one can 
be stored for each pipeline. But due to 
the latency of the memory subsystem, 
memoi'y operations must be scheduled 
properly to achieve maximum through¬ 
put. (For applications that require more 
memory. Cray offers an alternate line 
called the M90; these systems have low¬ 
er rioatiog-point performance but can 
support several times more memory.) 

The maximum I/O bandwidth of the 
C90 is 13.6 GBps; it's handled by a va¬ 
riety of networLs, The system can be con¬ 
nected to a solid-state disk (i.e., a large 
RAM drive) ihai stores up to 32 GB and 
supports access at the full I/O bandwidth. 


Physically* ibe machine takes up 48 
square feet, and the Freon cooling unit 
requires another 50 square feet The sys¬ 
tem can require more than 3(K) kilowatts 
of electrical power to run. 

The core of the C90“s Ooaiing-poinl 
performance, which peaks at about 1 
GFLOPS per proc'essor, comes from the 
vector processors, it's up to the program¬ 
mer and the compiler to see that those 
processors are used effectively. Over the 
past few decades, scientific programmers 
have become used to programming for 
vector supercomputers and have ieiumed 
how to write efficiem code for them. Al¬ 
though it is rare to have code achieve a 
sustained ihronghput 
of anything close to 
1 GFLOPS, a lot of 
real-worid applica¬ 
tions achieve hun- 
dj-eds of MFLOPS. 

The C90\s operat¬ 
ing system is LfNI- 
COS, a Unix variant. 

The system comes 
with highly tuned 
compilers for various 
laneuages (including 
C and FORTRAN 
77). Cray has also huiii a variety of tools 
foj' measuring the performance of an ap¬ 
plication and discovering inefficiencies or 
hot spots that need to be optimized. 

A Parallel Supercomputer: Inters Paragon 

The Paragon is a descendant of earlier 
Intel machines. Intel began building par¬ 
allel hyperciibe systems during the mid- 
19B0s and then moved to a two-dimen- 
sionid mesh with its Touchstone Della, 

The Paragon is similar in design to the 
Delta, but it uses fasten 50-Ml1z i860/XP 
processors with built-in suppori for net¬ 
work communications. Bach processor 


can have up to 128 MB. Routing com¬ 
munications between processors through 
the mesh is handled by separate network 
chips: the bisection bandw'idth ranges 
Irom less than I GBps all Ihe way up to 
several GBps, depending on the ma¬ 
chine's configuration* 

T/O is performed through a HiPPl 
(High-Performance Parallel Iiuerface) 
that supports up to 100 MBps, For com¬ 
parison. the Cray C90 supplies not only 
a HiPPl but also a variety of other inter¬ 
faces that can support as much as 1.8 
G FLO P S per c h anne I. 

I/O performance is often an Achilles' 
heel for parallel machines. This is par¬ 
ticularly true of a sys¬ 
tem like the Paragon, 
which can be config¬ 
ured to provide much 
higher theoretical CPU 
pcribnnance than even 
the biggest Cray vec¬ 
tor machine. 

For some applica¬ 
tions, the Paragon at¬ 
tains extremely high 
performance. For in¬ 
stance, a 3680-proces¬ 
sor Paragon achieves 
143 GFLOPS on tlie LINPACK bench¬ 
mark, as compared lo jusi 13.7 GFLOPS 
for a 16-processor C90, 

But achieving such performance on a 
massively parallel machine is difllcuh. 
At present, virtually every application 
that executes efficiently on massively 
parallel systems is hand-coded; the pro¬ 
grammer directly specifies the data that is 
to be communicated between nodes using 
message-passing primitives. Intel pro¬ 
vides libraries of tuned communications 
remlines and tools to aid in perfonnance 
monitoring and debugging on die Para¬ 
gon, hut the proces.s is far from painless. 



example, might have a time-step of 15 min¬ 
utes. Arrays of values store the current slate 
of the .simulated climate: at each time-step, 
the program modi lies lliose values to re- 
Occt the changes that occurred in 15 simu¬ 
lated minutes. To compute the earth's cli¬ 
mate after 10 days, the model would iterate 
lor 960 steps and dump the insulting values. 
If tlie run takes an hour, and the amount 
of data needed to describe the climate takes 
up only I GB, the I/O requirements are 


easily supported on a powerful system. 

Blit suppose that the scientist working 
with this model is creating an animat¬ 
ed view of the evolving climate lhat uses 
color to show temperature* The simplest 
strategy is to dump the current state of the 
simulated climate out to disk at eveiy time- 
step. Suddenly, the I/O throughput goes 
from i GB per hour to 960 GB per hour. 
The programmer could reduce the I/O re¬ 
quirements by storing fewer temporary re- 


siihs, by sloring them less often, or by 
being prepared to re run the application. 

But in spile of ail the.se stratagems, 
grand-challenge applications generate a 
lot of data. Current supercomputers can 
transfer from 1 to 40 MBps of data lo a 
hard disk. Larger, tertiary storage devices, 
such as tape drives, support much slower 
rates—between 0.5 and 5 MBps* 

In the near future, grand-challenge ap¬ 
plications will need to be able to transfer as 
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CodeCheck (Professional) 

£475 

LALR {special offer) 

£100 

MKS LEX & YACC 

£240 

PC-Lini for G 

£09 

PG-Llnl for G/C++ 

£139 

PCYACC Personat 

£250 

SourcePnnt+ 5.0 

£190 


GREY 

MATTER 


tin nal rnclLdB VAT ar other lotaE taxes 
bill do Irtdiicia dolhtterv io Atalitlaod UK. 
ttlisob prtCBi al liitie al otder a?'ads are 
urepared sonJe v^eeks detore pudijCOtMO. 
TTiis paoB 1185$ some m prcdeirts - 
us lor I dampJeie prtee^lisr . 
OBDER BY PHONE W5TH YOUR CREDIT CARS 

(0364)6S41(H) 

FAX: (Q364] MAm 


.OW i>RlCES 

MOOSOrf a BORLAND . 


News & ! 


MtemseH Access £.0 
Mteroson Fertran 5,f 
Mtcroseft Fortfaei Porwer Stetien 
MS FosPro 2A Pre Wbi 
MS FoxPro IjS Strf Win 
MS Macro Assemliler SJ1 
MS Muttimedis Viewer Pub Kit 
MS Visual Sesic for Win S4d 
MS Visual Sasic for Wm Prof 
MIcrasaft VieiuI C++ Std 
Mlcfoteft Vteital C++ 2.0 
Microsolt WfiKlows S.1 
Borfaiid Cetsluise Engine 
Bertand G++ 4.5 

Bortand Pascal with Objects 7.0 
dBase S.O Iqr DOS 


£209 

£230 

£360 

£87 

£110 

£230 

£96 

£230 


£7® 

CALL 


£250 

£405 


dBase Coftipiter 2.0 £245 

Turbo C++ 3.0 £59 

Turbo C++ Visual Ed. for Win £84 

Turbo Pascal 7.0 £84 

Turbo Pascal lor Wbidows 13 £99 

Paradov for Win SO £280 

WITH FULL TECHNICAL SUPPORT 


VTSCTAE BASIC FOR lVI]Vi>0 


Visual Basic 3.D lor Win Std £.9fi 

Visual Basic 3.D for Win Pro! £230 

CommsLItVWin £115 

NelWaro Client SDK for VB £^380 

Nefwork LlbraryWin £80 

PDQ Comm lor Widows 21 £99 

ADEfVBX £350 

Agllily/VB £180 

CodoBasicS.i £140 

Conlrota lor Btrieve E135 

DalaDI reel Multil ink/VB £270 

DataOi reef OE>BG Pack for Win £320 
Integra VDBA/B, Desktop £209 

List & Labels for VB £279 

Raima Data Manager E450 

VB/iSAMMU El 50 

Vatrv for WInctaws £135 

VisuBl/db Network 3.0 £235 

a-DWIdgels £39 

ChanBuilder for vB £75 

Conlfol Palette 2-0 £ 135 

Custom Control Factory £49 

Data Widgets £99 

Designer Widgets £99 

First Impression £130 

Formula One 2.0 £130 

GanH/VBX £195 

HighEdiHorVB £1S5 

MS Visual Conuni Pack £69 

QuickP^ Pro for Win 3.0 £ 145 

Spreadl/VBX £175 

SpyWorkg-VB £120 

TASPBO £75 

TX Text Control for VS + (C £ 199 

VB/Magic Controls £120 

VBAssist 3.0 £135 

VBTools4.0 £115 

WinWidgetsA/BX £160 

AccuSoft I mage Ub/VBX 5.0 £500 

3D Graphics Toots 4.0 £130 

Code.Prlnt Pro for VB £85 

Compression Plus tor VBWin. £200 

DynaZiPVSX £129 

FXTools/VBStd1.5 £149 

F)fToots/VB Prof £260 

Grid/VBX £75 

ImageKnifa/VBX 1,3 £175 

ImageMan/VB 3.0c £239 

ImageStrearrVVBX £180 

MediaKnife/VBX £244 

Microhelp Mg$cla/Wan £125 

PCX Toolkil for Windows £155 


QuickPak Scientific for Win £105 

Spellchack £49 

TMS Tools £99 

TfueGrid Pro 2,1 £105 

VERSIONS/VB 1.1 £00 

Visual Dsveloperls Suite (Intro) £225 

VisLBl Instrument Panel Conlrota £150 


VisimlSpeller 

£120 

VisuafWrller 

£180 

VSViaw 

£106 

PROGRAMMING 

I-;.:."' 

Ada Assemblers 

Basic 

C/C++ d 

Comnis Cross Dsv 

Custom Controls Database 

Debuggers Dos Extenders 

idliors Fortraii 

Graphtes 

GUI 

Llnkersjlooaters 

Usp 

IVloc)ula-2 MuHI-tasklng | 

Pascal 

Prolog 

Smalltalk 

SQL 

Version Control Visual Prog ramming Ll 

Windows 

Xbase f 

u 

We a lock many items far which there is 

no spacB in these advertisements. i 

PMWBIffl OS2 WARP 

Borland G++ 2.0 for OS/2 

£245 

High C/C++ fur OS/2 

£445 

IBM C Set+ + FirstStep for OS/2 

£79 

IBM C S 0 t++ for OS/2 

£356 

Watcom C/C++ tO 0 

£164 

POET SDK 2.1 for OS/2 

£900 

VlsPro/C++ 

£290 

Zinc Engine S 0$/2 Key 4,0 

£505 

Watcom Fortran 77 9.5 

£375 

Pnqspero Extondad Pascal 32-hi| 

£110 1 

Pdwer System + Pascal {32-bi!) 

£270 1 

VisPro/REXX Bronze 

£94 1 

VisPro/REXX Gold 

£225 1 

Watcom VX.REXX (Intro) 

£89 1 

Watcom VX.REXX Clisnt/Servor 

£265 1 

Smalltalk/Vfor OS/2 

£875 1 

Pafi$copo/32 for OS /2 

£295 1 


Vfliocis «{SQL + Heconl + C + OD) 

RafFB Datafease Mtoagsr hasaanied aiine rfipj^tionas 
the , most powety databes engne on ihe mafkd 
Fbi™ two now ideaiBd Veloce their SQL dteitfarver 
engine with a didaence. It inciKlea the usual adranoed 
lefltures sutJi as ANSI SOU CDBC. ffiultrfireading, stored 
pfooadures. trig^s, ITsiaacfioo processing, dedaralwe 
rdorontisf ntogrity, ote. etc. 

What rnSios I cMferorA arc SiefaCilifeS Vjhidi tel you 
Bteape (roTi SQL gnd orsale very high perioimanoe custetn 
appicaliciris. [^.exanipte. you can wife sror^^^^^ 
in C as ws* as SQL, Tilese s a iotf-tefel record API fer 
tJrect oontral of’ hytxkJ retationalflEtwcrk databases. And 
you cari.add your own rsufitom AF1 [in C) whiqli caii be 
called in sajiw way as the record API aid Be SQL API 
Flexibto enough? 

Then you can gd Raimo Qb|f^t tdanap that fefe you use 
Vefeicis as an OODBMS. Add peaisteflce to any C+4 
obfacL objed demiiy. class hterar chias wilh muliipta 
inhst^atice, oortoiTer dasaes, sate type checking, BLOBfe, 
ate. Whai are you wafijng led Cal uslor y (telals, 

Wwp Into 06/2 wltli OWL Of Tine 

0oii^ hare ported OhiectWintftMB 2.0 to PM r Bcrland 
C++ 20tor 0^ tooffitofea very albactki cros&pladfanTi 
suluton. if you want to hedge your bets in Ihe 
WarpWVindQws battle, check it out Ask about the r^aw 
varsion ofZircas in'c* 

WhirTi inlo 0 W Paeoal 

Prrispofo have rploased Ihoi' first 32'bit Infefcgmpiter wBti 
0SJ2 as Iha first largai Tteir Esefendad Pascal is Meal if you 
waffil a securely typed campJad language. For a linnited 
psnodwa era wtuafiy giving itawayal OMV E110. CaSwt 
hairapcHledlti^f 32‘bil Pew^ Sysfem EoOSfflas wUso 
yaicanchoosabelwoeri LXJ30 and EMoPded Pascal. 

Wiip Into OSf2 «ttli 1 5et++ tni VlaFn^++ 

Wa have also started selling iBMIs Q Sel++ compUefa and 
Hotiwflffiis Vtsf ro addons tor ftem. Call us for hi detate 

VEXE^EXE+VBX+DLL+... 

II you tise Vistffl.l 0^ and m fad up wilh your yfiXis, 

DtLls, otc Deng overwriltien. chock out VDE This 
oonbinfiE ail yoif llted fiilo a areculalite. ONLY £1^0. 


BASIC COMPILERS 


BBC BASlC-66 Pius 
CAflealizer 2.D [Win) 
GFA-BAS1C for DOS 
GFA-BASlCfr3r Windows 
GFA-BASlC for Win Gompfler 
PowerBASIC {DOS) 
PowerBASIC Pro (WIn&DOS) 
TrueBASIC Sid 3.0 

£75 

£190 

£80 

£80 

£54 

£110 

£225 

£8 

Me & C++ FOR ■ 

COMM-DRV/LIB 

£140 

COMM^DRV/VxD 

£79 

CryalalComm tor Wtndows 

£130 

Greenleaf Gom(m++ 

£180 

Greenleaf CommLib Pro 

£365 

MagnaComm/Windows 

£280 

euv++ 

£185 

GB/ISAM MU for Win 

£150 

CodeBase 5.1 

£259 

CodeBase++ 5,1 

£259 

OataBoss for Windows 

£410 

Integra VDB/C++, Client/ServefESOS 

Integra VDB/C+-t. Desktop 

£209 

List & Labels for Win {Pro) 

£395 

Paradox Engine & DFX 3.0 

£125 

POET SDK 2.1 

£360 

DataDlrect Devetopehs Toolkit 

£450 

Raima Database Manager 

£380 

Raima Object Manager 2.0 

£305 

Spread/vax++ 

£175 

Essenllal Chart for Win 

£320 

GraphiC/Win 7.0 

£370 

Graphics Sarvar SDK 

£205 

Real Time Graphics Tools 

£480 

Windows Charting Tools 

£245 

AccuSoft Image Lib/Win 5-0 

E67Q 

Ad OcutOS (fmage Analysis) 2.0 £325 

Borland Visual SofutiCMis Pack 

£59 

Canva9.h++ 

£340 

Control Palelte 2.0 

£135 

Cfusherf Win DLL w/Source 

£235 

□ala Entry Workshop 

£135 

DaiaTable 

£249 

Diamond Toalkll 

£310 

1C Image Control 1.1 

£326 

KPWln++ 

£600 

LEADTOQLS Prof 4.0 

£675 

M.4 

£660 

ME Visual Gcmlrof Pack 

£69 

PCXToolklHor Windows 

£155 

ProtoGert+ 

£220 

Safe Win 3.0 

£190 

TX Text-Control 3.0 

£1160 

Win/Sys Library 

£105 

WindowsMaker Pro 5.5 

£750 

Zinc 4.0 for Windows A NT 

£505 




1294/cS 
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Feature 


Weather Forecasting 



much as 1 GBps lo disk and 100 MBps lo 
tape. Major improvemenis lo I/O design 
will be necessary for most supercomput¬ 
ing platforms before they can reach those 
speeds; that level of throughput to tertiary 
devices is a particularly distant goai. 

Once a system can transfer data quickly 
enough lo disk or tape, the next problem 
is deciding how to manage the huge piles 
of data that result. Many applications cur¬ 
rently generate 1 GB of data or more per 
run. They will siKm yield 10 GB, and as 
much as 100 GB in the not-so-distant fu¬ 
ture. The amount of data that must he put 
into aichives will reach terabyte levels. 

NASA's Ames Research Center (Mof¬ 
fett Field, CA) has faced this issue for years; 
it currently uses a large vault of backup 
tapes and a robot that zips around and 
plucks out the appropriate tape when old 
data is needed. The organization has con- 
tin nally upgraded its dal a-storage facility 
and is in the process of doing so again. 

Algorithmic Issues 

Many grand-challenge applications involve 
physical systems that are not well iindcr- 
stoiKl. To make progress, physicists need to 
improve their mathematical models and 
algorithms. For many of them, dreaming 
up new theories is the best part of their 
job: once the mathematics are hammered 
out, Icsling and implementing them cor¬ 
rectly are subjecl to a myriad of pitfalls. 

One of the most importanl decisions is 
which basic data structure to use for the 
model. When each grid point represents a 
parcel of space, the most straight forw'ard 
data structure is a uniform 3-D grid. Uni¬ 
form grid.s are easy to tliink about and im¬ 
plement, but they can also j^erfomi poorly. 

For instance, when an airplane is mov¬ 
ing through the air, the importanl behavior 
is concentrated in those few places where 
there are edges or comers and the How of 
air is broken up into vortices. These areas 
determine whether the plane flies well and 


High-peHormance computing allows betiei' 
moclellng of the e a rth and its oceans and 
atmosphere. Better models result in improved: 
guidance for weather forecasts and warnings that 
can save lives, as well as millions of dollars, 
through better target!rig of evacuation efforts and 
pfoteebon of valuable property. Here. NOAA's 
predicted track for Hyrricane Emily (yellow) is close 
to the actual track of the storm (orange}, which did 
not make landfall- The forecast was made by the 
MOAA GFDL Hurricane Prediction Model using near- 
real time observations. Calculations were 
performed onthe GFDL's Cray VMP. (Photo 
courtesy of MOM and NCO HPCCJ 


whether or not the wings will collapse. 

With a unifomi grid, this mtxJel eitlier 
has a very low resolution that ignores key 
lealures of the flow or wastes a lot of CPU 
time on uninteresting parts of the scene. 
By using a nonuniform grid, the model 
can concentrate grid points where they are 
merited. Gridding techniques make up an 
active area of inve.siigalion. 

Another set of problems emerges when 
two models need to work together, as with 
oceanic and atmospheric simulations. In¬ 
terfacing them can be difficult from a prac¬ 
tical standpoint because research groups 
often use different lools. languages, data 
models, and programming environments. 

Beyond these issues lurk deeper algo¬ 
rithmic questions. Floating-point numbers 
represent approximations to actual values, 
while traditional mathematics deals with 
the abslractiun of infinitely precise real 
numbers. Fqiialions and algorithms can 
suffer terribly when they arc translated to 
the approximate world of the computer. 

The field of numerical analysts is de¬ 
voted to reconciling this dichotomy, eval¬ 
uating algoriihiTis to see if they will be 
well behaved using a given lloaling-point 
representation. It'sdifncuk to ensure that 
two compietely different algorithms will 
not run into irouble if they exchange data 
in the middle of Iheir computations. 

Software Toots 

One big stumbling block in building grand’ 
challenge applications is the lack of soft¬ 
ware support. Many of the tools program¬ 
mers need are simply unavailable, and the 
soil ware IhaTs in place isn't always stable. 
Using the laiesi and fastest machines often 
means being a guinea pig for buggy beta- 
release software. 

At the most basic level, every program¬ 
mer needs a reliable operating system and 
compilers that produce efficient, correct 
code. In the past, neither could be taken for 
granted on high-performance architectures. 


Working with unreliable system code, pro¬ 
grammers were forced to tread warily in 
their search for perfonxiance. Fortunately, 
most of tcxlay's .system soflwai^: for sequen¬ 
tial architectures is reasonably reliable. 

Parallel systems, however, are much 
more problemaiic. The lack of standards 
in this area is particularly irksome: a pro¬ 
gram that is written for one machine gen¬ 
erally requires a significant amount of 
work for it lo be ported to another. 

Some progress has been made in stan¬ 
dardizing message-passing libraries that 
communicate between processors, but the 
rest of the picture is not encouraging. De¬ 
bugging support is .spotty, and robust per- 
formance-monStoring tot7ls are largely non¬ 
existent. So far, compilers that attempt to 
convert sequential programs into parallel 
form have not been very succes.sful. 

There has been more success in building 
visualization tools for looking al results. 
Hxamining raw numbers is generally not 
practical. Orien, the most effective solution 
is some fonn of visualization, whether it's 
a simple line graph or an elaborate 3-D 
color animation. There are many projects 
around the U.S. that are building systems 
for visualizing large data sets. 

What lies Ahead 

The I IPCC group's goal is lo push for- 
wanJ on the most difficult problems in sci¬ 
entific modeling. Despite cutbacks in de¬ 
fense spending, the government continues 
10 supptm basic scientific exploraiion. Re¬ 
searchers an? fricusing on finding or build¬ 
ing better tools, defining software stan¬ 
dards. and incorporating more-ambitious 
thcorcticai models into their programs. 

Hardware vendors arc currently in a dif¬ 
ficult stage of evolution, fhe traditional 
supercomputer vendtjis are adapting to a 
new environment in which government 
funding is more difficult to come by. Com¬ 
panies that sell parallel architectures have 
had the most trouble doing this, and many 
arc not faring well in the marketplace. 

In addition, superctimputer companies 
face a new threat: workstations, which can 
now provide fast noating-point ihrough- 
put. Small machines aie not yet a credible 
alternative for the most ambitious projects, 
for their I/O performance in pailicular is 
no I even remotely adequate. It's up I a the 
supercomputer designers to slay far enough 
ahead of their general-purpose competi¬ 
tors to remain cconomieally viable. ■ 


Oliver Sharp, afCaluxa Sojfware in Berkeley, 
California, h a doctoral candidate at the 
University of Caiifornia-'Berkeley. You can 
contact him on the Internet at aliver@cs 
.berkeley.edu or on BtX c/o “editors. " 
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Tough LAN problems? 



You’ll wonder how yi 

Whether you're troubleshooting Token 
Ring. Ethernet or both, a Ruke LanMeter 
isolates ail kinds of tough problems in 
seconds • from bad hubs to failed NIGS, 
or misconfigured routers to faulty cables. 

LanMeter is also the ideal proactive tool 
for installations, benchmarking and net¬ 
work audits. It provides you with an 
instant diagnosis, not screens of decodes. 
LanMeter requires no complex program¬ 
ming. and delivers answers at the push 


manag Jd without 



a Fluke LanMeter^^ 

of a button. In fact it's so easy to use. 
you'll be an expert in less than 30 minutes. 

What’s more, the savings on down-time 
mean that LanMeter should quickly pay 
for itself. Easy to see why LanMeter was 
voted best LAN product at Interop ‘93 in 
Paris! Try LanMeter for yourself with our 
30 day. money-back guarantee. 

To find out more, call your local Fluke 
office now. 


Quick answers! 


Austria (1) 61410-0, 

Belgium 02-331 27 77. 

Oenroarfc 43 44 1900, 

PlnlaMl (90) 5026 600, 


France (1) 4896 6363. 

Germany (0561) 95940. 

Great Britain (01923) 240511. 
Greece (01) 4894911. 


Ireland (061) 330333, 

Italy (02) 268 4341, 

Nettieriands (040) 644100, 
Norway (22) 65 34 00, 


Portugal (01) 795 1712. 
Spain (91) 804 2750, 

Sweden (08) 751 02 30. 
Swltzertand (01) 730 3310. 


For countries not listed, call or 
fax Fluke Europe BV. 
td. 431 40 644 200 or 
fax 431 40 644 222. 


For countries not listed, call Ruke Europe B.V. Tel: 431 40 644200 or lax: 431 40 644222 
For countries outside Europe, please call (1) 206 3565 500 or fax (1) 206 3565116 


Tools for Healthier LANs 


FLUKE. 


Circle 530 on Inquiry Card. 


















BYTE'S 

Mac Programmer’s 
Cookbook 

by Rob Terrell 
$29.95 U.S.A. 

ISBN: 0^07^8e2Q6Z-& 



VELLON PfIliES 


SiCOHD IDITIOH 

The 

Inteniet Yellow Pages, 
Second Edition 
by Harley Habn 
and Rick Stout 
$29.95 U.S.A. 


ISBN: 0-07-832099-7 



The Visual C++ 
Handbook 

by Chris K. Pappas and 
Willjam H. Murray 
$34.95 U.S.A. 

ISBN; 0-07-S820S8-1 



Oracle DBA Handbook 

by Kevin Loney 
$34.95 U.S.A. 

ISBN: 0-07-881182-1 


When It Comes to CD-POM 



Everything You Always Wanted to 
Know About CD-ROMs and Morel 

This Exclusive Book/CD-ROM Package Includes 

• Sound and Clip Art 

• Samples of CD-ROM Applications 

• Multimedia Authoring Tools 

Part buyer's guide, port standards guide^ and part troubleshooter, 
the BYTE Guide to CD-ROM discusses all aspects of this proliferating 
technology so you can take full advantage. 



BYTE 
Guide to 
CD-ROM 

by Micbael Nadeau, 
BYTE Senior Editor 
Includes 
CD-ROM Disk 
$39.95 U.S.A. 

ISBN: 0-07-881982-2 


Osborne 

Get Answers—Get Osborne 

I'ktr Accuruicy, QuiJiry und VaIlj^u 


Tuning Oracle 

by Micbael J. Corey, 
IVtichael Abbey, and 
Daniel Dectitchla 
$29.95 U.S.A. 

ISBN: 0-07-861181-3 


Oracle 

Workgroup Server 
Handbook 

by Thomas B. OoK 
$29.95 U.S.A. 

ISBN: 0-07-881186-4 


Available Now At Your 
Local Book & Computer Stores 

or Call Toll-Free: 1-800-822-8158 Any Time 

li/ienthn key code iSFC4BY2 and use your 
W5A American Express^ IHscover or MasteKard 















AT NATIONWIDE STORES 


BYTE/Osborne Books are Available 
at the Following Locations 


ALABAMA 
Madison 
Madison Books 
and Campucers 

PH: 205-772-9250 
FAX: 205-461-8076 

ARIZONA 

Tempf 

Computer Library 
PH: 602-S20-0458 
FAX: 602-491-7971 

CAUFORNIA 

Berkel^ 

Cody's Books 

PH: 800-479-7744 (In CA) 
800-995-1 ISO (Outside CA) 

Cuptrtim 
Computer Literacy 
Bookshops 
PH; 408-973-9955 

Stacey s Professional 
Bookstore 
PH: 408-253-7521 
FAX: 408-253-5861 

Iruinr 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 

I^sAngeks 

ASUCLA Students Store 
PH: 800-456-0019 
PH: 310-2064041 
FAX: 310-825-0382 

Opamp Technical Books 
PH; 8004684322 
FAX: 213464-0977 

Palo Aha 

Stacey’s ProfessiomJ 
Bookitore 
PH; 415-326-0681 
FAX; 415-326-0693 
Stanford Bookstore 
PH; 800-673-2348 
FAX: 415-322-2021 

Saommmta 
Tower Books 
PH: 916481-6600 

San Dii^ 

San Diego Technical Books 
PH; 800-346-0071 
FAX: 619-279-5088 

San Franchco 

Stacey's Professjonaj 

Bookstore 

PH: 800-926-6511 

E-mail: staceysfak@aoLcx>m 

5tf Jose 

Computer literacy Bookshops 
PH: 408-435-1118 
E-mail: infb^clbooks.com 


San Luis Ohispo 
Earthling Bookshop Inc. 
PH: 805'543-795i 

El CiOiral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 

Santa Barbara 
Chaucers Bookstore 
PH; 805-682-6787 
FAX: 805-682-1129 

Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 

UCSB Bookstore 
PH: 805493-2082 
Stanford 

Stanford Bookstore 
PH; 800-533-2670 
FAX; 415-3224936 

Sunnyvah 
Computer Literacy 
Bookshops 
PH: 408-730-9955 

COLORADO 

Boulder 

BibhoTeh 

PH: 30344.3-7037 

Colorado Bookstore 

PH: 303442-5051 

FAX: 303444-6604 

Colorado Springs 
McKjnzcy-White 
Booksellers 
PH: 719-5904700 
Denmr 

Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 

BiblioTek 
PH: 303-534.3460 
Tattered Cover Bookstore 
PH: 800-833-9327 
FAX: 303-399-2279 
E-mail: 

books^tattcredcover.oom 

Ettgkuiood 
Softpro Books 
PH: 303-740-7751 
FAX: 303-740^8152 

Longmont 

United Techbook Co. 
PH: 303-6514184 
FAX: 303-6514405 

CONNECTICUT 

New Haven 
Yale Co-op 
PH: BOO-ELl-YALE 
FAX; 203-7724665 


DISTRICT 
OF COLUMBIA 
Wadnn^ojt D.Q 
Rcirct’s SciendBc 
&: Professional Books 
PH: 00-5374314 
FAX: 202-296-9103 

GEORGIA 

Atknta 

Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 

HAWAII 

Honolulu 

Honolulu Bixik Shops 
PH: 808-847-5551 
FAX; 808-8414674 

University of Hawaii 
Bookstore 
PH: 808-9564338 
FAX: 808-956-4323 

ILLINOIS 

Napervilk 
Bonks & Bytes, IriC4 
PH: 708-416-0102 
FAX: 708416-0375 

INDIANA 
Ft. Wayne 

Majerck's Rjcadens World 
PH: 219-482-1531 
MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH; 617-236-7442 
FAX; 617-236-7418 
Waterstone's Bnoksellcrs 
PH; 617-859-7300 
FAX: 617437-0997 
Burlington 
Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail: 

books@soEproeast.cc] m 
Catnbrie^ 

Harvard 

Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 

Quantum Boob 
PH: 6174944042 
FAX: 617-577-7282 
E-mail: 

q uanbook@World.scd.com 

Wordsworth Boob 
PH: 617498-0080 
FAX: 617-354-4674 


Barnes & Noble 

BookStar 

Borders * 

Comp U,S.A 

Computer City 

Elek Tek 

Media Play 

Micro Center 

Software, etc. 

Super Crown 

Taylors 

Waldenbooks 


Neioton Highlanth 
New England 
Mobile Bookhiir 
PH: 617-5274817 
FAX: 617-327-0113 
Worcester 
Tatnuck 

Boobdler/Databoob 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 

daiaboob@deipKi. com 

MICHIGAN 

East Lansing 
Grand River Boob 
PH: 517-333-3666 

Flint 

Young fit Weisbans 
Book Sellers 
PH: 810-732-0626 
FAX: 810-732-2393 

MINNESOTA 

Mintfeapolis 
Baxters Boob 
PH: 612-3394922 
PH: 800-626-1049 
FAX: 612-339-6134 
NEW HAMPSHIRE 

Hanover 

Dartmouth Bookstore 
PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 

NEW MEXICO 

Albuquerque 
Page One, Inc. 

PH: 800-5214122 
FAX: 505-294-5576 

NEWYORK 

New York 
Barnes S>C Noble 
Filth Avc. 

PH; 212-807-0099 

Computer Book Worb 
Warren St. 

PH; 212-385-1616 
FAX; 212485-8193 

McGraw-Hill Book Store 
Ave. of the Americas 
PH; 212-5124100 
FAX: 212-5124105 
OHIO 
Cincinnati 
University of 
Cincinnati Boobtorc 
PH: 513-556-1800 
FAX: 513-556-5555 


OREGON 

Portland 

Powell's Technical Boob 
PH: 503-228-3906 
FAX: 503-228-0505 

PENNSYLVANIA 
Pittsburgh 
Book Center - 
U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 

RHODE ISLAND 

Promdence 
Brown Boobtorc 
PH: 401-8634168 
FAX; 401-8634233 

TEXAS 

Dallas 

Taylors Boobtorc Ltd. 

PH: 214-357-1700 
FAX: 214-956-0012 

VIRGINIA 

Vienna 

Computer Literacy 
Boobhops 

PH: 703-734-7771 
E-mail: salcs@tc.clboob.com 

WASHINGTON 

Beileitue 
Tower Boob 

PH: 206-451-l no 
FAX: 206454-0453 

University Boobtorc 
PH: 206-6464300 
FAX: 206-634-0810 

Seattle 

University Boobiore 
PH: 206-634-3400 
FAX: 206-646-3340 

mscomm 

Madison 

Universi^ Boobiore 
PH: 608-257-3784 
PH: 800-993-2665 
FAX: 6084574479 

Milu/aukee 

Harry W. Schwam 

Bookshops 

PH; 414-274-6460 

PH; 800-236-7323 

FAX; 414-274-6408 
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Solutions Focus 


Help-Desk Scheduling 


Moody’s Evolving Help Desk 


MARK CLARKSON 



mm'i boot” or “My monitor wem out”) to the munckne (e.g., “I 
can’t get Harvard Graphics to print my chans”). If a help-desk 
rcpreseniaiive canH resolve a problem over the phone, he or she 
writes up a ticket, and the user gets a visit from a TSA (technical- 
sup[)ort analyst), who tries to solve the problem in person. 

And therein lay Moody’s help-desk problem—scheduling hun¬ 
dreds of jobs for dozens of staff troubleshooters. 

The Trouble with Schedules 

“The problem,” says Roger Stein, senior analyst at Moody's 
Quantitative Analytics Group, “was how to efficiently schedule 
and route these requests for visitation [by a TSAJ so that the 
right people end up with the right tasks, which are then executed 


Genetic AJgorithms 

A quick glance out the window, or even at your own 
hands, should convince you that nature is the uncon¬ 
tested master of evolving solutions to complicated prob¬ 
lems. All of nature’s answers are phrased in the form 
of genes. In nature, genes express themselves as such 
things as people, slime molds, or oak trees. But back 
in the 1970s, scientist John Holland realized that, with 
a little cleverness, all sorts of things—from airplane propellers 
to mathematical proofs—could be described in genetic form. 
He called his approach the genetic algorithm, or GA. 

To get a better propeller or proof using a GA, all you have 
to do is establish a colony of them and encourage them to breed. 
You periodically select the best individuals to use as the parents 
for a new generation. It’s a lot like breeding livestock, except 
it’s usually—but not alw^ays—conducted on a computer. 

The almost magical thing about GAs is that they have no idea 
what they are doing, Tltey are capable of finding elegant solutions 
to complicated problems, but there’s no inieiligence behind the 
way they formulate those solutions; it’s pure, blind sex. 

And that’s just what Stein likes about them for Moody’s prob- 


I t takes an expert and busy help desk to resolve the computer 
problems of the 1100 users at Moody's Investors Services, 
a bond-rating agency based in New York City that ana¬ 
lyzes the credit risk associated with securities. Like any 
large organization today, Moody’s has a lot of computers—ev¬ 
erything from mainframes running proprietary analytical soft¬ 
ware to PCs running plain old Microsoft Word. To support this 
computer infrastructure and its users, Moody’s technology de¬ 
partment runs a help desk. 

Computer users at Moody’s call the help desk with 
problems ranging from the mechanical (e.g., “My PC 


in the right order. You don’t want a TSA to spend a lot of time 
adjusting the colors on one person’s monitor when somebody 
else’s hard disk has crashed.” 

To schedule repairs efficiently, you must contend with the al¬ 
most paradoxical arithmetic of organizational downtime. For in¬ 
stance, take two hardware problems of equal severity and prior¬ 
ity—in both cases, the user is unable to do his or her work until 
the pmblem is fixed. One problem will take 5 minutes for a TSA 
to fix; the other will take 5 hours. Which one do you sched¬ 
ule first? From a time-expenditure 
siandpoinu it doesn’t matter. But 
from the standpoint of time lost to 
the organization, there is a big dif¬ 
ference indeed. 

Consider this: If you make the 
5-minute repair first, both users 
wail 5 minutes, and then one user 
waits an additional 5 hours. Total 
time lost to the organization: 5 
hours, IQ minutes. But if you make 
the 5-hour repair first, both users 
wail 5 hours, and one waits an ad¬ 
ditional 5 minutes; the total time 
lost swells to 10 hours, 5 minutes. 
But what if the longer task has a far-higher priority? 
What if one of the users has already been waiting for 
three days? “Things get pretty complicated when you’re 
talking about tasks of varying priority and varying du¬ 
rations,” Stein says. 


Using genetic 
algorithms, 

Moody^s Investors 
Services schedules 
its help-desk 
troubleshooters 
and increases its 
efficiency 
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SCHEDULING: THINK OF IT AS EVOLUTION IN ACTION 


lein: “If we were going to design a traditional expert system, we 
would spend hours and hours of very expensive lime with help¬ 
desk personnel, figuring out the rules for scheduling the help 
desk,” he says. 

Instead, the help desk’s new scheduling system, dubbed SOGA 
(Schedule Oplimizing Genetic Algorithm), breeds efficient sched¬ 
ules using the GA. “The nice thing about genetic algorithms is lhal 
you donT have to tell them how to solve problems,” he says. 
“You tell them what you want done and let them percolate away 
for a while, and they'll come up with some pretiy-good solu¬ 
tions to your problem. They’re totally unaware of how they did 
it, but that’s irrelevant to finding a solution,” 

Stein usually applies his analytic skills to Moody’s fiscal con¬ 
cerns and to intellectual exercises in mathematics. As one such 
exercise, Stein, along with friend and colleague Vasant Dhar of 
New York University, had already designed and built a prototype 
of SOGA. When the prototype was finished and they were writ¬ 
ing up a paper outlining its performance, it occurred to Stein that 
SOGA might be useful for scheduling tickets for Moody’s own 
help desk. 

Because Stein and Dhar had already implemented a prototype 
system in DOS, the implementation went fairly quickly and was 
up and running in about two months. The production version of 
SOGA that runs on Moody’s help desk is written in Microsoft’s 
Visual C-H- and mns under Windows, The majority of the code 
was written by one programmer. The system schedules tasks for 
the 12 TSAs and the approximately 20 second-line support per¬ 
sonnel who assist Moody’s more-than-l OOO computer users. 

A Clo^-Up on the Genes 

Tn SOGA, schedules are represented by chromosomes made up of 
many genes. Each gene is a ticket—problem received by the help 
desk, needing to be resolved. The system starts with a population 
of completely random schedules. As the GA runs and the sched¬ 
ules “breed,” the genes are shuffled around from place to place, 
and eventually efficient schedules are produced. 

SOGA uses a pair of GAs to produce its sch^ules. The first one 
breeds a master schedule made up of all the unassigned tickets. 
The second one then optimizes the schedules of individLial TSAs. 

Here’s how it works. When a problem call comes in, a help- 
desk representative creates a ticket entry in the help-desk data¬ 
base. This ticket contains information on the problem, includ¬ 
ing where the hardware is within the building and the general 
category of the failure (e.g., “PC fails with diagnostics” or “Mo¬ 
dem at desk fails”). 

The trouble ticket doesn’t usually have the name of any par¬ 
ticular TSA on it. Whenever possible, SOGA Is allowed to rec¬ 
ommend a technician for the job. This is because the more latitude 
SOGA is allowed, the more efficiently it does its job. 

Every 10 minutes or so, SOGA reaches into the help-desk 
database and pulls out copies of all unassigned tickets. Each of 
these tickets becomes one gene in the chromosomes that SOGA 
builds. 

Suppose there are seven tasks to be completed: A, B, C, D, E, 
F, and G, SOGA begins by constructing a population of “chro¬ 
mosomes” (i.e., schedules) made up of these genes. Initially, the 
individual genes appear in a different, random order in each chro¬ 
mosome; for example, ACDFGEB, CGBDAEF, BGDAECF, 
and so forth. Next, the resulting chromosomes are broken apart 
again tmo their component tickets. continued 


Moody*^ Help Desk 

• It supports about 1000 PCs and 1000 
computer users on 11 floors. 

• Four peopEe answer phones. 15 people 
are TSAs, and 40 to 50 people work as 
second-line support personnel. 

• About 120 phone calls are received on an average day. 

• About 40 problems are resolved over the phone each day. 





Supported Systems 



• Unix boxes 

• VAXes 

* Mainframes 

• IBM-compatible PCs 

• Macintoshes 

• All systems are networked together 


SODA System Hl^ll^lits 

* Genetic algorithms create and refine 
schedules for trouble tickets. 

* Schedules are recomputed every 10 
minutes. 

* UnassIgned tickets cannot drop 
out of si^t. 

• Fuzzy logic helps to model user satisfaction. 

• Jobs are assigned according to individual TSA skills. 

• A graphical interface quickly and concisely shows the 
current status of alE tickets, whether theyTe 
scheduled or not, 

• For each ticket represented on-screen, the size of Its Icon 
represents the average resolution time, and its border color 
indicates job priority . 

• The longer a job sits unresolved, the more its priority rises. 

• Schedules can be consulted from anywhere on the network. 



koss€»ti& L^artied 

• People resist being scheduled by a 
machine. Build in some flexibility and 
allow a certain amount of human 
selectivity. 

• You don't need to create perfect 
schedules; “good enough" is good 
enough. 

* Scheduling matters. Waiting unnecessary hours for a 
5-minute fix wastes everyone's time. 
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All of Moody’s many TSAs have dif¬ 
ferent skill sets* Some specialize in soft¬ 
ware problems, for example, and others 
concentrate on hardware* On any given 
day, a particular TSA might be on vaca¬ 
tion, out sick, or busy* The problem cate¬ 
gory on each ticket is matched against a 
database of TSAs and their skills, and tick¬ 
ets are assigned to a TSA who is qualified 
and available to handle the particular task. 
When every task in a chromosome has 
been assigned, it is converted into a po¬ 
tential schedule* 

Each of these resulting schedules is then 
evaluated for fitness to determine how 
efficient it is and how happy if s likely 
to keep the computer users* The best few 
schedules are kept as '^parents” for the next 
generation: the rest are discarded* The new 
parent schedules are used to produce the 
next generation. There is no question about 
which genes the offspring receive from 
their parents; the only variable in this sys¬ 


tem is the order in which the genes ap¬ 
pear* The processes used to create a new 
schedule from two parents are shown in 
the figure ^'Genetics at Work in the GA.” 

Each of this new crop of schedules is 
submitted to the same fitness lest, which 
yields a new set of parents, and the entire 
process is repeated until either a given 
number of generations has transpired or 
the solutions converge—that is, when ad¬ 
ditional breeding no longer produces off¬ 
spring that are superior to their parents. 

An Imperfect Worid 

If s important to take note that, at least 
in Moody’s case, the GA does not pro¬ 
duce a perfect schedule* There are other 
approaches that can guarantee a mathe¬ 
matically optimal schedule, but they don’t 
guarantee it in any particular lime frame, A 
perfect schedule might lake two weeks to 
compute. 

Although SOGA doesn’t produce per¬ 


fect schedules, it does produce good ones, 
and it spits them out every 10 minutes* ‘‘In 
an academic environment,” says Stein, 
"you need an exact solution* But in a busi¬ 
ness domain, it’s different* If you have a 
system that doesn’t give you perfectly op¬ 
timal schedules, you are often not con¬ 
cerned—you just want very good sched¬ 
ules.” 

Maybe, he muses, with a lot of hard 
work somebody could figure out a mom ef¬ 
ficient schedule, "bui what’s the cost of 
that?,” he asks. And because schedules are 
based on the average time needed to com¬ 
plete a given task, there’s no guarantee 
that a perfect schedule would be any more 
efficient* And besides, says Stein, it’s not 
enough to schedule all the right tasks at 
the right time; you’ve got to keep the users 
happy, too. 

Warm Fiisdes 

But what docs hiippy mean? It’s a hard 
concept to define precisely, but the real 
world is full of concepts that are hard to 
define: hot, fast, long, and /imvy, to name 
a few (e*g*. Is it hot outside? Is this a fast 
computer? Is this a hot computer?). The 
answer to this dilemma fuzzy logic, 
which deals with such haid-to-defmc terms 
and allows things to be, .say, somewhat 
heavy or absolutely not empty. 

SOGA uses fuzzy logic to define the 
sketchy idea of user satisfaction in terms 
of how Jong a user has been wailing and 
how much longer he or she must contin¬ 
ue to wail before a problem is resolved. 
!n SOGA’s framework, a user’s sati.sfac¬ 
tion can fall anywhere on a scale from I to 
0, where I means totally satisfied and t) is 
totally dissatisfied* The initial priority giv¬ 
en to a task at Moody’s is divided or mod¬ 
ified by the user’s *satisfaction so that, as 
the user becomes less happy, the prob¬ 
lem’s priority climbs higher. Thus, if a 
user’s satisfaction drops to 0.5, a ticket’s 
priority doubles; should his or her satis¬ 
faction drop to 0*1, the ticket’s priority in¬ 
creases by an order of magnitude. 

As lime passes and a Moody’s user be¬ 
comes less satisfied, even tasks that start¬ 
ed out with low priorities will rise in ihe 
queue* A low-priority software update, for 
example, can’t be put off forever by higher- 
priority repairs* 

A Culture Change 

"I was surprised,” admits Rich Nelson, 
Moody’s director of technical support, "at 
the degree to which we fell in love with 
the visual part of the system*” With a ter¬ 
minal program that runs under Windows, 
the help-desk manager can monitor tickets 
as they arrive at the help desk, are routed to 


Genetics at Work in the GA 

O The proud parents @ Reproduction starts © A schedule is bore O Mutation occurs 


ill fa 





Dad 


Mom 


Dad 


Mom 


Mom Junior 


Original Teenage 
Junior Mutant 
Junior 
schedule 


To produce children that differ 
from their parents, SOGA per¬ 
forms two different operations: 
crossover and mutation, tn a 
crossover, genetic information 
Is copied from one parent’s 
chromosome to the chiid^s 
chromosome up to a certain 
point. After that crossover 
point* all genetic information 
comes from the other parent. 

In SOGA. all genes from both 
parents are carried over to the 
child schedule. Only the order 
of the genes Is affected. 

For example, suppose the 
two httest parent schedules, 

Of chromosomes, are 
CGBDAEF and FBGDECA— 


called Dad and Mom, respec¬ 
tively, as shown In 0. They 
unite through a crossover oper¬ 
ation to create a new child 
schedule, Junior, which Inher¬ 
its the order of specific genes 
from both parents* 

In ©* a set of genes—in this 
case, the first three—are cho¬ 
sen from the Dad schedule. 
These same genes are select¬ 
ed in the Mom schedule: note 
that they appear in different 
places and in a different order 
within Mom, because Mom 
and Dad are different. 

To create a new schedule, 
you start with the Mom sched¬ 
ule and then rearrange the or- 


der“whlch starts as B, G. C— 
of her three selected genes so 
that they match the order of 
Dad’s first three genes—C, G, 
8. Note that you do not change 
the relative position of any oth¬ 
er genes ©. The result is Ju¬ 
nior, a new schedule that has 
characteristics of both its par¬ 
ents. 

But there’s more to evolu¬ 
tion than just sexuai reproduc¬ 
tion. There’s also mutation, as 
shown in 0. Here, you create 
a mutation by seiecting any 
two genes at random within Ju¬ 
nior—G and A—and swapping 
them to create a new. mutant 
schedule. 
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Software Developers 
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Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they’ll end up. These 
days, with illegal use of software so 
common, concerned developers have 
good reason to worry about the products 
of their labor. That’s where HASP* - The 
Professional Software 
Protection System, 
comes in. 

Like a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your software 
wherever it goes. With HASP 
there, your software won’t mn out of 
control. Without HASP, in fact, your 
software won’t run at all. 



For developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution. Once 
connected, they won’t even feel it’s there. 

And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

Get serious about software 
protection. Since 1984, nearly one 
million HASP keys have enabled 
thousands of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in tlie 
market, order your HASP Developer’s 
Kit today. 


1 - 800 - 223-4277 


ALADDIN 


The Professional's Choice 

f^orth Aladdin Software Security Inc. 

America Tel: (m) 223 4277,212-564 5f57ii 

Fax: 212-564 3577 
E-niall: sales^hasp.oom 

Inti Office Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795, Fax; 972-3-537 5796 
E-mftil: ftladdin^aladdjji.cojl 

United Aladdin Knowledge 

Kingdom Systems UK Ltd. 

Tel; 0753-622266, Fax; 0753-622262 

France Aladdin France SA 

Tel: 140 85 98 35. Fax: 141 21 90 56 


meiTibefof 




Irurtswifh 




COMIWITBLE 


f Australia QinJah 3 «9B56a5 ■ Benelux Aladdin lieneiux 080 762098 ■ Czech Atks 2 766085 i Chile Micrologka 2 222 1388 
( Denmark Itoerulseii 59 577100 ■ Egypt Zeineldein 2 3604632 ■ Finland ID-Si^slems. 0 870 3520 ■ Germany CSS 201 278601 
I Greece Unibrain 1 6856320 ■ Italy Pjinner [>4(a 2 26147380 ■ Japan Aihena, 3 58 213284 ■ Korea Dae-A 2 848 4461 
1 New Zealand Training, 4 566t!^l4 ■ Poland Systlierm 61 480273 ■ Portugal Futurmalica 1 4116269 ■ South Africa D Lc Rmtx, 11 SB6 4704 
I Spain PC Hardware, 5 4493193 ■ Switzerland Opag 61 7169222 ■ Taiwan Teco 2 555 9676 ■ Turkey Mikru|>L-hi 312 467 7504 
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Schedules far Moodjf's ISAs are presented in the 
graphical farmat shown above. Each TSA is reineseffted 
by a separate column; beneath the TSA^s initiab appear 
assigned trouble tickets, as well as those that have been 
only tentatively scheduled. From any terminal attached to 
Moody’s network, TSAs can use the screen shown at 
right to review tfieir own schedules or looh into other 
ISAs^ schedules and ^^poach’' jobs from thek queues. 
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the TSAs, and are eventually resolved. 

Each TSA is represented by an icon ai 
the top of the screen, with a pile of col¬ 
ored tickets beneath it. Each tickets length 
represents the average resolution time for 
lliat type of problem. At the top of the pile, 
in gray, are tickets assigned to that indi¬ 
vidual. The border of the ticket is colored 
blue, pink, or red. The hotter the color, the 
hotter the job’s priority (i.e,, red-bordered 
tickets are the hottest, followed by pink, 
then blue). See the screen above. 

Underneath these tickets are any cur¬ 
rently unassigned tickets that SOGA is 
recommending for that TSA. Again, a tick¬ 
et’s color, ranging from blue to red, indi¬ 
cates its priority. Clicking on a ticket re¬ 
veals further details about the job. 

Although help-desk personnel never lost 
many tickets before SOGA’s introduction, 
they now lose even fewer. “One of the sur¬ 
prise benefits of this system,” says Nel¬ 
son, "is the way it lights up the tickets and 
puts them *on stage.’ We can find tickets 
now that in the old days would have been 
dropped, or disappeared, or gone into the 
'Twilight 2!dne.’ [SOGA] allows us to find 
a problem 20 minutes after the ticket is 
created rather than letting it twitch in the 
wind for weeks ” 

Still, the transition to the new system 
caused some discomfort. At first, some 
people resisted the idea of taking orders 


I Aaglpncil 


I UBMaijned 


from a computer. To deal with this, TSAs 
were reminded that although the system 
recommends that certain individuals ac¬ 
cept particular tasks, it doesn’t actually 
assign the jobs. A TSA can accept a tick¬ 
et, refuse it, throw it back to the help desk, 
or even assign it to another TSA who is 
more qualified for the job. "We did not 
want to create a system that jammed tick¬ 
ets down people’s throats/’ says Nelson. 

Some people were uncomfortable with 
the way in which unassigned tickets jump 
around in the system. SOGA runs every 
10 minutes, building new schedules for all 
unassigned tasks. A unassigned ticket that 
appears in one TSA’s queue might have 
appeared in someone else’s queue 10 min¬ 
utes ago, and it might move to yet another 
queue in another 10 minutes. Once a TSA 
has accepted a ticket, it is assigned to him 
or her and stays in that queue, but unas¬ 
signed tasks might be rerouted at any time. 

There wa.s also some degree of concern 
that the new system represented Big Broth¬ 
er, watching every move that the techni¬ 
cal-support staff made. But, .says Nelson, 
"there’s nothing tliat this system tells me 
that 1 couldn’t find out with a report in the 
old system. We just want to get dekets out 
there faster and to make people more pro- 
duedve.” 


Just a LHtte Too Feifect 

The efficiency with which SOGA perfonns 
its scheduling has led to some unantici¬ 
pated problems. "Some concerns have sur¬ 
faced recently/’ admits Nelson, "about the 
way the system doles out assignments.” 
With the old system, TSAs with free time 
could browse through paper tickets at the 
help desk, looking for problems they waul¬ 
ed 10 learn how to solve. But since SOGA 
recommends tasks only to technicians who 
are already qualified to perfonn them, peo¬ 
ple became worried that they would lose 
the opportunity to learn new skills. 

To remedy thi.s problem, "we showed 
them how to go into the system and "poach’ 
dekets from other people’s queues,” ex¬ 
plains Nelson, "and how 
to look at all the dekets 
throughout the system 
and find Lhose that in¬ 
terest them.” Now TSAs 
can once again stretch 
and grow. Nelson notes 
that working only on 
the problems that you 
already know how to 
solve “gets pretty dull 
and depressing.” 

By placing networked 
PCs throughout the 
building, Moody’s al¬ 
lows the TSAs to spend 
more lime with their customers. Instead 
of having to return to the help desk on the 
seventh floor, they can simply check in 
with the nearest networked PC for more 
assignments. Also, with the new system, 
everybody on the technical-support staff— 
not just management—can see when things 
are going well and when they aren’l and 
can take appropriate steps much sooner. 
“This system” says Nelson, "gives peo¬ 
ple a tool to verify that whatever they are 
working on right now is really the most 
important problem/’ 

Widi people's initial fears dispelled and 
the inevitable shakedown bugs swatted, 
Moody’s SOGA is now being expanded 
to bring more technical-support personnel 
on-line. SOGA first came on-line sup¬ 
porting six TSAs. k now builds schedules 
for about 30 TSAs and is still growing. 
More lechnicai-support groups are being 
added all the lime. 

So what’s next? "Probably a bigger ma¬ 
chine,” Nelson says. ■ 

Mark Clarkson is a freelance science writer 
living in Wichita, Kansas. His new book, 
Windows Hothouse (Addbon-Wesley, 1995), 
explores genetic algorithms and other arti- 
Jicial-life topics. You can contact him on the 
Internet or BIX at mclarkson@bix.com. 


so BVTE FEBRUARY 1995 












































































Does the P5-100XL 
;ause a family feud? 


Will the P5-75 
Family PC come 
between Julia 
/ and Trevor? 


Will Simone try 
to make the 
4DX2-66 
vanish with 
wrinkle cream? 




















































































Setting: Lawyer s Office 




Characters: 

Jonathan Mattison: Lawyer 
Kiki: Young widow of the deceased 
Anna: Evil daughter of the deceased 
Richard: Anna's wimpy husband ^ 
Victor: The deceased 


moiHfisA. 


A 


Mattison; Oh, wait Anna, here's something for you. ‘To my dear Anna, I leave my Yorkshire terrier, 
Fifi. Remember, it’s a dog’s life ” 


Anna: AAAUUUGGGHHHH! 


Fifi; Ruff. 


imn iis mil mmih /or As T/fc Hard Drive Tum%: Will Anna seek revenge against Kiki? Wi7/Aima 
and Fi/f be compatible? 




Anna: Could we get on with it? I have a 1 o’clock appointment with my plastic suigeon and I 
don’t intend to be late. 


Mr, Mattison reads the will: ‘*1, Victor Robinson, being of sound mind and body, do hereby 
bequeath my Gateway 2000® P5-100XL to a woman who is very close to me. This PC’s super- 
powered Pentium™ processor, 16MB of RAM, quad-speed CD-ROM and whopping 1GB hard drive 
have served me well. I successfully kept two sets of books for the sawmill with this powerful PC. 
With Microsoft* PowerPoint® presentation graphics program, just one of the applications in 
Microsoft Office Professional, and the 17-inch Vivitron™ color monitor, I created amazing slide show 
presentations and lured many investors into my business schemes. Because the P5-100XL is my most 
prized possession, it's my request that it be given to my young and spirited wife Kiki. I know she 
loves to dance to the heart-pounding stereo sound from the ACS-31 speakers. Kiki, at $4,299 the P5- 
lOOXL from Gateway 2000 is the best value in the PC industry. Please treat it well ” 


Anna: What?! I was supposed to get that system. Not that child! IVe had my eyesonthat P5-i00XL 
since the day Daddy ordered it from Gateway 2000, It’s Intel® lOOMHz Pentium"^ processor is the 
fastest processor available today that can still nm the most popular software applications. It should be 
mine, not that little gold digger’s! Richard! Don't be a spineless jellyfish! Make them give me the PC! 


We resume our stoty already in progress. Victor s family has gathered for the reading of his 
will. While vacationing on the island ofMaliase with his lovely bride Kiki, Victor slipped on the 
rocb and plummeted over a cliff. His body never found, Anna, Victor's power-hungry daughter, 
gmdiiy bribed Mattison to read the will. 
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Featured 

Gateway 2000 PC: 

The PS-75 Family PC multimedia system 
with 16-bit sound card and Altec 
speakers, TelePalh II 14.4K fox/ 
modem and six exciting Microsalt 
software applications. 
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^Setting: A fancy living room in a 
^ stately home. 

tractors; 

Dirk: A debonair businessman 
Simone: An emotionally distraught woman 

Simone: Oh Dirk,! can't stand it! Our 40X2-66 Family PC" 
multimedia system from Gateway 2000* is taking over our home. It 
organizes the family schedule down to Jimmy’s flights to Paris to see 
his real mother, and Sally loses all sense of time when she uses 

Microsoft* Fine Artist. Why only last week she was six and now she’s sixteen, The family has 
no need for me! 

Dirk: That’s not true Simone. Didn’t 1 profess my love for you by purchasing another city block 
of Gateville even though you’re carrying my brother Rock’s baby? Don’t 1 stand by you through 
your bouts of schizophrenia when you think you are your sister Cheryl? The 4DX2-66 Family PC 
multimedia system is a productivity tool. We can use MS Money to track your pregnancy expenses 
so Rock will have an itemized bill, and the children can use MS Encarta" for their homework. And 
most importantly we can track your daily medication with the spreadsheet and database in MS 
Works. Remember last year when you got your prescriptions confused. We don’t want you handing 
out May baskets to the neighbors in nothing but your birthday suit again, now do we? Remember, 
this family’s reputation is at stake here. 

Simone: Oh Dirk, you’re so good to me. I should’ve known you’re only concerned with my well¬ 
being. The 4DX2-66 Family PC multimedia system has everything we need for multimedia including 
PC! graphics, double-speed CD-ROM drive, 16-bit sound card and Altec speakers. And at $1,899, we 
have plenty of money left for that experimental wrinkle cream 1 want to try! 

Dirk: Yes, Simone, Gateway’s 4DX2-66 is a wonderful addition to our family. We get a 30-day money- 
back guarantee and a three-year warranty on parts for our desktop PC and Gateway monitor. Gateway’s 
friendly employees will provide us with technical support for the life of our PC. On-site service is 
available during the first year in most U.S. locations and may be provided w-ithout charge if their 
technicians determine it’s necessary. They’ll even send us a free written copy of their warranty if we 
request it. 

Simone: Marvelous! Catch me Dirk. 1 love this Gateway PC so much I’m feeling faint! 

Join us next month for “As The Hard Drive Turns/' Will Simone hit her head on the coffee table and 
start to think that the Gateway 4DX2-66 is her long lost brother Charlie? 










Gateway 2000® Family PCsH 


4DX2-66 FAMILY PC 


■ Intel’66MHz 486DX2 CPU^ 

■ SMB RAM 

■ 730MB 10ms IDE Hard Drive 

■ Local Bus Graphics with I MB 

■ Double-Speed CD-ROM, 16-Bit 
Sound Card & Altec Speakers 

■ TelePath~U I4.4K Fax/Modem 

■ 3.5” Diskette Drive 

■ 14" Color CrystalScan* Monitor 

■ Mini Desktop Case 

■ 101-Key Keyboard & Mouse 

■ MS-DOS* 6.22 &WFW 3.11 

■ MS Works, Encarta'** '95, Money, 
Cinemania* ’95, Fine Artist & Golf 

■ 3-Year Limited Parts Warranty 

$1899 


Professional Systems 


4DX2-66 


■ Intel 66MHz 486DX2 CPU* 

■ SMB RAM 

■ 540MB 11ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 14” Color SVGA Monitor 

■ Mini Desktop Case 

■ 101-Key Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Works 3.0 & Money 

■ 3-Year Limited Parts Warranty 

4DX2-66 $1599 
4DX2-50 $1299 

(w/ .UOMB Hard Drive 4MB RAM) 


P5-60 FAMILY PC 


■ Intel 6 O.MH 2 Pentium’** Processor* 

■ SMB RAM, 256KB Cache 

■ 540MB 11ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with I MB 

■ Double-Speed CD-ROM 

■ 16-Bit Sound Card & Altec 
Speakers 

■ TelePathU14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 14" Color CrystalScan Monitor 

■ Desktop Case 

■ AnyKey* Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Works, Encarta'95, Money, 
Cinemania '95, Fine Artist & Golf 

■ 3-Year Limited Parts Warranty 

$2099 


P4DM 


■ Intel 66MHz 486DX2 CPU* 

■ SMB RAM, 256KB Cache 

■ 730MB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Vivitron Color Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Office Professionalf * 
Bookshelf* & Money 

■ 3-Year Limited Parts Warranty 

$1899 


P5-75 FAMILY PC 


■ Intel 75 MH 2 Pentium Processor* 

■ SMB RAM, 256KB Cache 

■ 730MB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with I MB 

■ Double-Speed CD-ROM 
16-Bil Sound Card & Altec 
Speakers 

■ TelePalh II 14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 15" Vivitron’'* Color Monitor 

■ Desktop Case 

■ AnyKey Kevboard & Mouse 

■ MS-DOS6.i>&WFW3.11 

■ MS Works. Encarta ’95, Money, 
Cinemania ‘95. Fine Artist & Golf 

■ 3 Year Limited Parts Warranty 

$2499 


P5-75 


■ Intel 75MHz Pentium Processor* 

■ SMB RAM, 256KB Cache 

■ 730MB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Vivitron Color Monitor 

■ Desktop Case 

■ AnyKev Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Office Professional** 
Bookshelf & Money 

■ 3-Year Limited Parts Warranty 

$2299 


P5-90 FAMILY PC 


■ Intel 9 OMH 2 Pentium Processor* 

■ SMB RAM, 256KB Cache 

■ 1GB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

■ Quad-Speed CD-ROM 
16-Bit Sound Card & Altec 
Speakers 

■ TelePath II 14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 15" Vivitron Color Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Works. Encarta '95, Money, 
Cinemania *95. Fine Artist & Golf 

■ 3-Year Limited Parts Warranty 

$2899 


P5-90 


■ Intel 90MHz Pentium Processor* 

■ SMB R,\M, 256KB Cache 

■ 540MB 11ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

■ Quad-Speed CD410M 

■ 3.5" Diskette Drive 

■ 15" Vivitron Color Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Office Professional** 
Bookshelf and Money 

■ 3-Year Limited Parts Warranty 

$2499 


P5-mXL 


■ Intel lOOMHz Pentium Processor* 

■ 16MB RAM. 256KB Cache 

■ 1GB lOms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ ATI Mach 64 with 2MB VRAM 

■ Quad-Speed CD-ROM 

■ 16-Bit Wavetable Sound Card & 

Altec ACS-31 Speakers w/subwoofer 

■ 3.5" Diskette Drive 

■ 17" Vivitron Color Monitor 

■ Tower Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 

■ MS Office Professional,** Bookshelf & Money 

■ 3-Year Limited Parts Warranty 



A hearty thanks goes out to Computer Shopper readers for 
our ^^clean sweep'* of the 1994 Computer Shopper ''Best Buy** 
system awards! We truly appreciate your support, and we*ll do 
everything in our power to live up to the confidence you*ve 
shown in us. 


•*A/5 Ojfice Professional 4J includes MS Word, Excel, PowerPoint^ 
presentation graphics program, and Access^ database. 



Primed on itQ'clcd foiiuTi*iir«t*mi. 

papa soy inks. 


$4299 


Toll free from Canada 
800-846-3609 


Toll free from Puerto Rico 
800-846-3613 


GATEVmTOOO 


8 0 0 - 8 4 6 - 2 0 5 8 


‘Intel Verified: 
Upgradable 
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International Fa.\Back Access 605-232-2561 • Component Add-On Sales 800-846-2080 • Sales Hours: 7am-10pm Weekdays, 9am4pm Saturdays (CDT) 




















Star-Studded Extras! 


Dramatic values from Gateway 2000? These peripherals and 
software, sold only with the purchase of a system. 

Multimedia 

Audio Multimedia Kit 

Here’s everything you need to add multimedia to a Gateway PC. 

■ Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster'*' cards, with MFDI/game port, mic in, stereo line in/out 

■ 2 Altec ACS-5 speakers 
$99 (with system purchase) 

Wavetabie Audio Multimedia Kit 

Once you’ve heard wavetabie audio, basic audio will never do! 

■ Ensoniq® Soundscape”* 16-bit wavetabie sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, 

MS Windows Sound Sytem and MT 32 

■ New Altec Lansing ACS-31 three-piece speaker system 

■ Blue Ribbon Sound Works’ Super JAM! jr. software 
$209 (with system purchase) 

$99 (to upgrade from systems that include the 16-bit sound card and 
Altec ACS-5 speakers) 

Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. 

$99 (with system purchase) 

$39 (to upgrade from systems that include Altec speakers) 

Multimedia Software Flight Pack 

Seven top-of-the-line flight CDs. Package includes TFX: Tactical Fighter 
Experiment, Aces Over Europe, Comanche, Strike Commander CD, Privateer 
CD, Wing Commander Armada CD and Warplanes. You also get a joystick and 
20 -disk storage rack. $99 

MONITORS 

Gateway 17-Inch Vivitron™ Color Monitor 

Non-interlaced color monitor using Sony* Trinitron* tube technology, capable 
of 1280 X 1024 resolution in non-interlaced mode, .26 dot pitch. 

Upgrade from a 14-inch CrystalScan* 1024N1 monitor $360 
Upgrade from a 15-inch Vivitrori^ monitor $260 
(Upgrade prices good only at the time of system purchase.) 

COMMUNICATIONS & STORAGE 

TelePath™ II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax capability. 
Includes data and fax communication software, CoSession^ Host remote 
diagnostics, plus a CompuServe* trial membership. $99 


Colorado Memory Systems® TBU 

250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows*^ and DOS software, one tape and cable. $149 

PRINTERS 

Hewlett®-Packard 4L LaserJet Printer 

A full-featured 300dpi printer loaded with enhanced PCL 5 and 26 scaleable 
typefaces with 1MB standard HP Memory Enhancement Technology. 

Includes parallel cable. $699 

Hewlett-Packard 4P LaserJet Printer 

A 600dpi printer for four times the dots of300dpi laser printing with enhanced 
PCL 5 and 45 scaleable typefaces. 2MB standard memory and three universal 
SIMM slots available for additional memory or PostScript fonts. 

Includes parallel cable. $999 

Epson® Stylus™ Color Ink Jet Printer 

A high-quality color printer at an affordable price! Features 360dpi or up to 
720dpi using specially coated paper. Exclusive technology eliminates 
“feathering.” Includes parallel cable. $529 

Epson ActionLaser 1100 Printer 

Get advanced laser printing at a personal laser price. Features include edge¬ 
smoothing technology for incredible sharp printing of text and graphics, 

22 fonts and 1MB memory. Includes parallel cables. $459 

Call for other printer options, including more Hewlett-Packard printers. 

NETWORKING 

3Com® Ethernet Adapters 

Ultra high-performance 16-bit Ethernet cards from the world leaders in Ethernet 
technology. 

16-bit Triple Media Card supports BNC, AUI and Twisted Pair media $119 
16-bit Twisted Pair Card $99 

SMC® PCI Ethernet Card 

Both TVisted Pair and BNC Connectors included $149 

National Semiconductor Ethernet Adapters 

Infomover”* brand NE2000plus™ Ethernet cards w/ 25-foot coax cable 
Triple Media Card $89 
Twisted Pair only Card $69 

Token Ring Adapter 

IBM* 16-bit Token Ring card $429 

Gateway accepts most major credit cards and C.O.D. terms, with net 30-day 
terms and leasing options available to qualified commercial customers. You can 
also apply for the Gateway 2000 DuoLine^ MasterCard^ card, issued by Dial 
National Bank, Des Moines, Iowa. 


Call the Gateway 2000 special component add-ons division at 
800-S46-2080for our complete line of extras for Gateway customers. 
Sales hours: 7am-9pm Weekdays. 


JTM 


GArEWW2OO0 


*'You ve got a friend in the business. ” ® 

800 - 846-2058 


01995 Gateway 2000, Inc. Gateway 2000, AnyKey, CiystalScao, black-and-white spot design, “G” logo and ‘^You've got a friend in the business’* slogan are registered trademarks, and DuoLine, Family PC, EZ Point, VivitiDa and TelePath are 
trademarks ofGateway 2000. Inc. The Intel Inside Lx^, Intel. Pentium and OverDrive are tradonarfcs or registered tiadcinaiks of Intel Corporation. Trinitioa is a registerod trademark of Sony corporation. All other brands and product names are 
trademarks (X roistered tradernarks of their lespectisecompcmies. Monitors* diagonal measurements iruhcate the sire ofthe cathode-ray tube. AU prices and configurations are sut^ to change without notice or obligatioa. Prices do not include 

shipping or applicable sales tax. 




state of the Art 


Piecing Together Puzzles 

Using pattern recognition to glean meaning from masses of data is becoming faster and more accurate 
thanks to sophisticated algorithms and powerful, but economical, processors 
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A n infant*s first intellectual ac- 
complishinent is to recognize a 
parent’s face from among the 
numerous people that walk into his or her 
life* Although the business world would 
benefit if computers could routinely per¬ 
form the same skills, real-time pattern 
recognition with computers has tradition¬ 
ally been restricted to military applications 
and expensive supercompuiers and main¬ 
frames. 

Yet the value to the civilian world is 
obvious. Pattern recognition can help you 
classily and find meaning in masses of 
data, be it numerical, textual, audio, or 
video* The analysis techniques can also 
help you find matches between a target 
piece of data (e*g., a frame of video) and a 
database of millions of video images. 

It’s the underlying technology that 
makes today’s pen systems recognize (or 
not) the written word. When you tell a 
computer to open a file in a pioneering 
speech-recognition system, it does so by 
matching your spoken words with a stored 
vocabulary of sounds. The quality-control 
systems that scan mass-production as¬ 
sembly lines for defective products find 
rejects thanks to pattern recognition* In 
time, cameras mounted on an ATM (au¬ 
tomatic teller machine) may do more than 
just record your visit: A recognition system 
will match your face with a stored digital 
image to give you access to your bank ac¬ 
count. 

The following stories present three 
threads in pattem-recogniiion develop¬ 
ment* They illustrate how systems are be¬ 
coming faster and more accurate* 

Facial Hecognititiii 

CFR (computerized facial recognition) has 
been possible before today’s generation 
of systems, but the large computational 


tasks often took hours to complete even 
on the fastest hardware. Horsepower aside, 
a differeni facial expression, a new hair¬ 
style, or differences in lighting often con¬ 
fused the algorithms written to match a 
“live” face with a reference image held in 
a computer’s database. 

In “Face Value ” Edmund X. DeJesus 
explores a new CFR system being de¬ 
ployed by the Commonwealth of Massa¬ 
chusetts. Built around an Alpha server 
and technology developed at MIT, the 
CFR system will hold the digitized faces 
of 4.2 million registered drivers. Within 
about I second, the state will be able to 
match a face with a digitized image. Un¬ 
like previous CFR systems, the Massa¬ 
chusetts implementation will be able to 
“look” past hairstyles and eyeglasses to 
make matches even when the digital fa¬ 
cial images and the “target” image aren’t 
exactly alike. 

Key to the system’s success will be its 
ability to select and store only the essential 
details that distinguish one person’s face 
from another. This will be important for 
making accurate matches and for keeping 
the storage requirements down to man¬ 
ageable levels* Filtering out all but the 
essential facial features, called eigenfaces^ 
is also key to the system’s fast response 
time. 

So far, the program has proven to be 
quite accurate. In one test using a database 
of 7562 facial images, the program 
achieved a recognition rate of 95 percent. 
The immediate benefits for Massachu¬ 
setts will be a crackdown on fraud by 
those who use duplicate licenses as false 
IDs. In addition, the facial database will 
streamline the process for drivers who 
need to replace a lost license. However, in 
the future, the same CFR system could 
create and search for stored digital im¬ 


ages in multimedia databases. Soon, CFR- 
savvy computers may be smart enough 
to recognize their owners and automati¬ 
cally log onto a network, with all the 
proper securiLy and access privileges, us¬ 
ing facial verification rather than pass¬ 
words. 

Enabling Hardware 

Real-time pattern recognition has been 
the domain of supercomputers and main¬ 
frames because each sample usually re¬ 
quires billions of recognition operations. 
Expensive hardware-—and the custom pro- 
gramming that went along with it— 
slowed the growth of pattern recognition 
for civilian applications. However, busi¬ 
ness-class CPUs are now handling recog¬ 
nition tasks with the help of DSPs (digital 
signal processors) and neural-network 
processors. 

In “Eyes, Ears, & Brains on a Chip,” 
Mark Clarkson talks to companies that are 
developing pat tern-recognition applica¬ 
tions around these hardware components. 
In one case, a company that developed a 
fingerprint-identification system replaced 
28 circuit boards and four microproces¬ 
sors with a single add-in board that holds 
twin DSPs* The cost for the two DSPs was 
about $800. 

Similarly, a neural-network accelerator 
chip packaged within a development sys¬ 
tem, costing a total of $ 10,000, helped an¬ 
other company ship an OCR system that 
now reads 1000 characters per second, up 
from 15 cps in the previous version of the 
system* In the future, these processors can 
provide the scalable architectures and abil¬ 
ity to work in multiple-chip implementa¬ 
tions to meet future processing demands. 

Patterns In Slatistles 

If tomorrow’s pen-based computers be¬ 
come more accurate at recognizing hand¬ 
writing, SPR (statistical pattern recogni¬ 
tion) techniques will probably play a 
pivotal role in this increased accuracy. 
Handwriting recognition is one of a num¬ 
ber of applications that depend on accu¬ 
rately classifying data, and classification is 
SPR’s forte. 

In “Mining Statistics,” John L, Cuadra- 
do describes the underlying principles of 
SPR to explain how these techniques can 
efficiently tackle data-classification prob¬ 
lems. SPR will evolve with theory-based 
classifiers to help doctors diagnose disease 
and help engineers avoid failure points in 
physical structures. ■ 

—^Alan Joch, Senior Editor 


FaceViilue 

Fadal recognitioit comes of age 
thanks te a new generation of 
sophisticated algorithms 
...SS 



Eyes, Ears, & Brains 
on a Chip 

Pattem-reeo^iiition processors 
become faster and more 
economical.91 



Mining Statistics 

Why accurate data 
clarification is key to better 
recogiMtinn.......... 9T 
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Compared to CA-Rea!ia' 11 Wrkbench, other COBOL development solu¬ 
tions come up empty—unable to compete with the most comprehensive 
client/server tool in the industry 

One that provides an unsurpassed list of benefits and features which 
include! the worid's Fastest PC COBOL compiler, a GUI editor and an inter¬ 
active GUI debugger for code executing on a PC or mainframe, and inte¬ 
grated lifecycle management. Plus a OOBOL-intelligpnt program analyzer 
that's the smartest thing you've ever seen. 

What's more, CA-Realia 11 Workbench includes a complete mainframe 
CICS emulator for no extra charge And, all the features of the workbench 
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apply to CICS programs as well as batch. 

So whether you’re in a Windows or OS/2 environment, CA-Realia II 
Workbench provides complete integration with your host-based systems. 
Which means unlike some other COBOL solutions, your programming 
choices are never limited. 

For A Sen-Running Demo And A Free Copy Of TheSecrelOl 
COBOL MalnlenancB . Call i-ooo-asA-REAL, oepi. 26500. 

You'll see when it comes to COBOL client/server development solutions, 
only one has been fully developed: CA-Realia II workbench, 

CA-ReaialllllKirkliench 

The Complete Client/server COBOL Solution 

,. Islanfia, NY LfJlSS-TDOO- U.S-liJSlajs. OlTcr ^Dod in U.S ^ni3 Canada only All ptodud riamcs idmaKcd tincin arc Iratfeinaiks 
ipeinles. AwanJed by frwi^iyjfifl'Atvwi Mareh 23, IW. Bayer'S Scorecard, March iWl. 
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Face value 

Faster and more sophisticated algorithms are helping computerized facial-recognition systems come of age 


EDMUND X. DEJESUS 



M ost pictures on driver’s licenses 
challenge peoples’ facial-recog¬ 
nition abilities. Until recently, real-time 
facial recognition has been impossible for 
computers. Now, however, the MRMV 
(Massachusetts Registry of Motor Vehi¬ 
cles) is betting that the algorithms to con¬ 
trol a CFR (computerized facial recogni¬ 
tion) system are sophisticated enough to 
quickly analyze its entire database of driv¬ 
er’s licenses and help eliminate false IDs. 

The Commonwealth of Massachusetts is 
implementing a CFR application built on 
Photobook, a research project at MIT. 
David Lewis, senior deputy registrar for 
the MRMV, expects the system will store 
digital images of 4.2 million Massachu¬ 
setts drivers and will be operational at the 
central Boston headquarters and at over 
30 branch offices by this summer. The sys¬ 
tem will use a central DEC Alpha-based 
server to hold the digitized facial images, 
and an existing IBM mainframe will han¬ 
dle the names, addresses, and other de¬ 
mographic data of licensees. Branch of¬ 
fices will use DEC PCs as local servers 
and clerk terminals. 

According to Lewis, the facial-recog¬ 
nition capability will be added once the 
hardware is in place. The opportunity to 
compare a picture from a driver’s license 
with millions of digital facial images is 
only one reason that motor vehicle reg- 
isuies are storing digital images of licensed 
drivers. Another use is to accommodate 
people who have lost their license. With no 
identification other than their face, a Mass¬ 
achusetts driver may soon be able to apply 
for a duplicate license. 

In the future, CFR might help thwart 
crime. For example, although they’re con¬ 
venient, ATMs (automatic teller machines) 
are the source of annual fraud that in some 
i estimates totals millions of dollars per year 
I in the U.S. Fraud in government-benefits 
g payments is estimated at tens of billions 
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state of the Art 


Face Value 


How Photobook Recognizes Faces 



Photobook creates a reference set of faciaf characteristics by analyzing all the faces in a database. Rather 7T>e program builds a composite of a 
than tiytng to match features humans might remember |e.g., hair color or the shape of a nose), PhotobooK face using all the eigenfaces in a 

uses essential characteristics of each facial im^e. called eigenfaces. to provide the patterns with which to database [in this case^ 70D0 images) to 

compare a target face. The images above show the first eight eigenfaces in one reference set represent the average face. 


of dollars per yean CFR s^ystems promise 
immediale verification of ATM cardhold¬ 
ers or benefits recipients. 

The facial-image database at the 
MRMV might be made available to law 
enforcement officers searching for crimi' 
nals. Howeven Lewis says that photo 
ages would not be considered public record 
and their distribution would be limited 
only to the police lo avoid the specter of 
Big Brotlier and the potential fear by .some 
people tliat a central facial databiuse might 
lead to civil rights abuses. 

Better Algorithms 

What make.s implementing CFR possible 
is the recent research that ts beginning to 
yield fast, accurate, and commercially vi¬ 
able algorithms for a variety of facial- 
recognition applications. Previous attempts 
at incorporating CFR required powerful 
and expensive computers, which were of¬ 
ten slow and produced inaccurate results. 
A person’s new hairstyle or eyeglasses 
could confuse and defeat many systems. 

Now, wjtli Pbotobook, a set of interactive 
computer tools for brow.sing and search¬ 
ing images, you can use the system to rec- 
ogtiize various types of images—including 
shapes, textures, and decorative patterns. 
Its facial-recognition capabilities are per¬ 
haps its most intriguing features. For ex¬ 
ample, Pbotobook lets you find all the faces 
that most closely match a target face. An 
entire search through a database of thou¬ 
sands of faces takes less than a second. 


According to professor Alex Pentland, a 
PhotobtKik developer at MIT's Media Lab¬ 
oratory, facial recognition is also a con¬ 
venient means of idenii ficalion because 
you don’t have to worry about losing your 
ATM card or forgetting your PIN (per¬ 
sonal identification number). "You always 
have your face with you,” he quips, 

Pentland regards the explosion of mul¬ 
timedia applications, accompanied by the 
growing use of computers to create visual 
images and store digital images in data¬ 
bases, as a vast potential market tor CFR. 
Currenlly, it’s difficult to automatically 
search stored digital images for content. 
Typically, you must create text descrip¬ 
tions of each image and then search the 
text descriptions for keywords. Manual 
searches for images arc tedious, slow, and 
expensive. However, programs like Photo¬ 
book create and search for compressed 
versions of images. Editors could use this 
content-based database to rapidly search 
for, say, all photographs showing both the 
president of the United States and the 
prime minister of Japan. 

Similarly, in film and video productions 
where postproduction costs can eat up 
large portions of the budget, the ability to 
search for particular actors in certain scenes 
and simplify editing makes CFR econom¬ 
ically attractive. In offices, CFR-savvy 
computers may also be able to recognize 
their own users. Some computers now 
come with video cameras mounted in the 
monitor. You can use these cairieras with 


CFR to recognize users, log users onto the 
computer or network, and configure the 
computer with ihe user’s known prefer¬ 
ences. Pentland is further researching ways 
for computers to interpret the human emo 
lions behind facial expressions. 

Another CFR application that takes a 
different approach from that of Photobook 
is TnieFace, developed by Miros (Welles¬ 
ley, MA) (see ihe text box "'A Neural Net 
that Knows Faces”). According lo Dr. 
Miehacl Kuperstein, a neural-network re¬ 
searcher formerly with MIT and currently 
the president of Miros, True Face is a bet¬ 
ter biometrics security solution than fin¬ 
gerprints, retinal scans, voiceprints, or 
hand-geometry systems. Besides beating 
most of these other biometrics systems in 
verification accuracy (with rates often over 
percent), True Face and other CFR ap¬ 
plications are passive and nonintrusive. 

About Faces 

In CFR, computers perform three distinct 
hut related tasks: verification, recognition, 
and locating the face within the image. 
With venfJcutkm, the system attempts lo 
match a live face with a specific reference 
digital image. Recognifion (or identifica¬ 
tion) lets the system try to match a live 
lace with any saved faces in a central com¬ 
puter database. The hcathn task lets the 
system ask the question, where is tlie face 
in this picture? This task is also necessary 
to perform verification and recognition, 
because the face must first be located with- 
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The screen above appears at the end of a Photobook facial-recognition 
search to present the closest matches tin descending order) to the target 
face (enclrcfed In red in the upper left comer). Note that the target and the 
top three matches are different images of the same individual . 



in addition to accuracy, PnotobooK's elgenface model is also an efficient 
way to store images. The elgenface image on the left repuires only 85 
bytes of storage space; the murkier image on the right is a JPEG- 
compressed version of the original that requires 540 bytes of storage. 


in the digital image before any veritlca- 
tion or recognition can take place. The 
location task can also be an independent 
application. 

Verification is considered a much sim¬ 
pler task than recognition, because only a 
single comparison is necessary. System 
developers can adapt verification algo¬ 
rithms to perform one-to-one comparisons 
of the target face with each image in the 
database and then retain all those images 
that match. They can also adapt recognition 
algorithms to perform verification tasks 
by limiting the database to the single ref¬ 
erence face and testing to see if the com¬ 
puter adequately recognizes that face. 

Naturally, because recognition requires 
many more comparisons, recognition al- 
gorithrn.s must be quick to be practical. By 
contrast, verificalion algorithms need not 
be nearly as fast, because only one com¬ 
parison is necessary. 

Location identification can be relative¬ 
ly simple (e.g., finding two circles that are 
assumed to be eyes), or it can consist of 
complex minirecognition algorithms that 
divide the entire image into smaller subim¬ 
ages and attempt to recognize a face in 
each subimage. 

Real Worid 

The goal of Photobook and other CFR sys¬ 
tems is not only to perform these func¬ 
tions but to do so in real time or near real 
time. Photobook runs on Unix platforms, 
and a commercially available version of 


the recognition algorithm software, which 
is written in C and called Sherlock, sup¬ 
ports DOS, Windows, and OS/2 platforms. 
Pentiand serves as an adviser to Facia 
Reco Associates (Waltham, MA), a com¬ 
pany set up to distribute the recognition 
software. Victor Colanlonio, principal of 
Facia Reco, points out that Sherlock can 
identify other images besides faces. For 
example, in a medical application the sys¬ 
tem could recognize specific patterns in 
microscope slides. Facia Reco licenses 
Sherlock to customers seeking to add its 
recognition capabilities to their own prod¬ 
ucts and systems. 

While people might remember a per¬ 
son’s face by the size of their nose, the 
shape of their eyes, and the curve of their 
mouth, Photobook eschews such obvious 
features. Instead, its algorithm uses basic 
concepts from infomiation theory. First, 
the program separates each face into a 2-D 
arrangement of light and dark areas (see 
the screens “How Photobook Recognizes 
Faces”). Then the algorithm determines 
the best facial features to di.scrimtnate the 
features of one face from those of another. 
Researchers call these discriminating fea¬ 
tures eigenfaces. The algorithm then rep¬ 
resents each facial image as a combina¬ 
tion of the eigenfaces. The Photobook 
stores an eigenface representation of each 
face in the database. 

To identify a target facial image, the 
program compares its eigenface charac- 
leristies with all those in the database. The 


algorithm selects those faces whose rep¬ 
resentations most closely match the target 
face. If a recognition threshold has been 
defined and any of the matches satisfy the 
threshold, then the target face is recog¬ 
nized. Alternatively, the program can dis¬ 
play any matching faces for you, in order 
of matching, and you can manually rec¬ 
ognize the target face. 

The eigenface algorithm is attractive for 
several reasons. Typically, a sample of 
only 40 eigenfaces gives excellent recog¬ 
nition results. This amount of data is far 
smaller than the number of features (i.e., 
pixels) in the actual face image (16,384 
pixels for a 128“by“t28 black-and-white 
image, and three times that number for a 
color image). Each face can be represented 
by a small number of bytes. If a 2-byte 
floating-point number is used for each 
eigenface value, only 80 bytes are required 
to represent each face. This is far less thaJi 
the original image (which may be 250 KB 
before compression) or the 128-by-128 fa¬ 
cial image of 16,384 bytes (before com¬ 
pression). The original image can be re¬ 
covered quite faithfully from this small 
number of bytes (as a linear combination of 
the eigenfaces). Clearly, this property can 
be useful in itself, as it offers a way to 
compress facial images in otherwise un¬ 
manageably large digital databases, while 
allowing extraction of recognizable faces. 

The representation of a face using eigen¬ 
faces is simple and fast. A face can be 
evaluated in as liule as 1 second, according 
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Face Value 


A Neural Net that Knows Faces 


True Face from Miros 
(Wellesley, MA) is a neural- 
network-based facial verifi¬ 
cation system and one of 
the first of its kind to be 
CO mm ere tally available. Jt 
runs under Windows on a 
486- or Pentium-based PC. 
True Face Is available as a 
software system (the 
recognition program: a 
demonstration program; a 
C-callable 32-bit library: 
sample application source 
code; sample facial im¬ 
ages; documentation; and 
a security dongle) for 
$4850 in singie-unit quan¬ 
tities (the price for 11 or more units is 
$1750). Miros also offers TrueFace to 
integrators who incorporate the system 
Into solutions for security at hospitals, 
businesses, and immigration stations. 

Miros sells a proprietary TrueFace 
neural-network algorithm that has been 
trained on what a face is and how to 
compare faces. In live use. the algo¬ 
rithm compares a live face Image with a 
compressed reference face image en¬ 
coded on an Identification card or in a 
computer database. Compressed im¬ 
ages require only 500 bytes. The algo¬ 
rithm then decides if the two images are 
of the same person. The algorithm is 
adaptive, enabling It to accommodate 
changes in appearance, like halrsiyle. 

One unique property of the TrueFace 
system Is an adjustable threshold of ac¬ 
ceptance. Some businesses (e.g., 
banks) place a premium on not irritating 
their customers. As Dr. Michael Kuper- 
stein, president of Miros, observes, '‘Se¬ 
curity adds inconvenience." Such busi¬ 
nesses might select a ienient threshold, 
which although it might be less accu¬ 
rate. would be less likely to annoy cus¬ 
tomers. On the other hand, extremely 
secure installations might require an ex¬ 
tremely stringent threshold. 

Lo Peniland. In addition, the comparison 
of one face lo other faces is simple and 
fast. Comparisons can be done at the rate 
of millions per second. From a hardware 
perspective, the comparison process is 
memory-intensive: The more memory 
that's available, the better for recognition 
performance. 

Saving Faces 

Depicting faces as 2-D images and then 
encoding those images to preserve the most 
important discriminating characteristics 


involves two related processes: initializa¬ 
tion (or training) and recognition. The ini- 
lialization process use.s a set of digital fa¬ 
cial images to produce an average face and 
eigen faces. 

The more controlled the circumstances 
of image acquisition, the simpler subse¬ 
quent steps will be. Eliminating back¬ 
ground clutter, using consistent and simple 
lighting, and limiting orientation of faces 
are all important. The creators of one data¬ 
base that Peniland used captured images ai 
a booth during a Boston photography 
show. The booth’s controlled environment 
allowed photographers to consistently set 
lighting and the background. Participants 
snapped their own pictum when they could 
sec two LED lights simultaneously, which 
ensured that their faces were uniformly 
oriented. 

The size of the facial image also strong¬ 
ly affects algorithm performance, so each 
image should be scaled to approximately 
the same size. This can be as simple as ex¬ 
panding or contracting the image to make 
sure the eyes always appear in the same 
position or if conditions vary, become 
more complex. Orientation of the face is 
also important. You can rotate images 
clockwise or counterclockwise lo en.sure 
that the eyes are on a horizontal line or to 
satisfy symmetry or some more complex 
criterion, in addition, you can adjust bright¬ 
ness and contrast of the digital image to 
produce a standard image. Using a 2-D 
Gau.ssian window, you can clip the face. 
Besides simplifying the image, this also 
eliminates .some possibly confusing hair¬ 
style effects. 

At this point. Photo book is ready to cal¬ 
culate an average face. To do this, the sys¬ 
tem averages (using the simple arithmetic 
mean) the brightness values at each pixel 
of the set of standardized digital facial im¬ 
ages, These averaged values form the av¬ 
erage face. The system then subtracts the 
average face from each individual digital 
face, and the result of this step is a set of 
differences from the average face. These 
differences are the basis for the next se¬ 
ries of calculations. 

Photobook performs a principal com¬ 
ponents analysis (or Karhunen-Loeve ex¬ 
pansion) on these facial differences. This 
analysis finds the eigenvectors and eigen¬ 
values of the covariance matrix, each col¬ 
umn of which is formed from an image. 
To perform this on, say, a 128- by 128- 
pixel image (A^=128) involves finding the 
eigenvectors of a 16384-by-16,384 ma¬ 
trix {A^-squared-by-A(-squared matrix)— 


an intractable computational problem. In¬ 
stead, Phoiobook users decide beforehand 
how many eigen faces they want to ana¬ 
lyze, In practice, A/=40 eigenfaces have 
proven adequate. Users thus seek the M 
orthonormal eigenfaces that best discrim¬ 
inate one face from another. These are the 
M eigenfaces with the M largest eigenval¬ 
ues. In effect, this reduces the dimension of 
the image space from iV-squared dimen¬ 
sions to M dimensions (from 16,384 by 
16,384 to 40, in the example). This smaller 
M-dimensional subspace of the original 
image space is called face space. The M 
eigenfaces span face space (i,e., any face 
can be represented as a linear combination 
of the M eigenfaces). The M eigenface.s 
become the eigenfaces. Although eigen¬ 
faces represent the most discriminating 
features of the set of digital face images, 
they do not represent any particular rec¬ 
ognizable features that people would use lo 
identify a face. 

The results of this initialization process 
are threefold: the average face for this set 
of digital facial images, the M eigenfaces 
for this set of digital facial images, and a 
database of known faces encoded in terms 
of the eigenfaces. 

Face to Face 

With this work completed, it’s now possi¬ 
ble for Photobook to perform the recog¬ 
nition process. First, it locates and stan¬ 
dardizes the target face image, as described 
in the preceding section on initialization. 
Photobook then subtracts the average face 
from the target face. The system decom¬ 
poses the difference in terms of the eigen¬ 
faces. In matrix tenns, this is the product of 
the difference with the transpose of the 
matrix of eigenfaces. The result is a set of 
M coefficients (or M weights) of the eigen¬ 
faces that characterizes the target face. 
This set of M coefficients can also be re¬ 
garded as the M coordinates of a single 
point in face space or as the M compo¬ 
nents of a vector in face space. These co¬ 
efficients are like a recipe for construct¬ 
ing the target face out of the eigenfaces: so 
much of thi.s eigenface plus so much of 
that eigenface. 

Photobook can compare the M coeffi¬ 
cients of the target face with those of each 
encoded face in the database. The simplest 
way to do this is to regard each face (in¬ 
cluding the target) as a point in face space, 
and to calculate the Euclidean distance 
between the target face point and each 
other face point in the database. (Actually, 
using the square of the distance precludes 
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STATISTICA/W^"' (for Windows) Complete Staiistical Sys' 
ten with ihausands of wi-screen customizable, presentation^uality 
graphs ftiliy integraled with all procedures ■ Complete Windows 31 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-* results-, and graph-windows 
■ Inter-window intEBTation; data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Esploratory techniques; multi¬ 
way tables with banners (presenlaiioii-quality reports); nonpara- 
metrics; distribution fitting; muJdple regression; general nonlinear 
estimation; stepwise logil/probit; general ANOOVA/MANCOVA; stq>- 
wise discriminant analysis; Log-Linear analysis; factor analysis; dus¬ 
ter analysis; multidimensional scaling; canontcal correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa- 
dllties (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot linte, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, ''turn-key system" options ■ 
All output displayed in ScroLlsheets"“ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 5D and multiple graphs) ■ Exiremdy large analysis designs 
(eg., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Mi^afile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended (^^quadruple") preci¬ 
sion, unmatched speed m Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive sdection of file impori/export fa¬ 
cilities ■ Hundreds of types of gi^hs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching aid resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, p^e layout con¬ 
trol for sUdes and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of aU 5D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data; fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets ■ Price $995. 

Quick STATISTICA/IaT'' (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
STAnmCArtv* Price $495. 

STATISTICA/DOS"' (for DOS) A STATISTKAAv-compat- 
ible data analysis system ■ Price $795. 

Quick STATISTICA/bos^-' (for DOS) A subset of STA- 
TI^CA/dos statistics and graphics ■ Price $Z95. 

Domestic sh/h $10 per product; 14-day^ money back guarantee. 








StatSoft 


. 13th St. • Tulsa, OK 74104 • |910) 583-4149 
CSia) 583^4376 


STATIST ICA/Mac '^ (for Macintosh) A STATlhTlCA/W cotnpiitible, 
CGinprehenshc data analysis and graphics system deigned for ibc MariiUosli ■ 
large selection of statistical methods fully Integraled with presenlalion-quality 
graphics (incl. EDA, mviltiplots, a wide selection of inieractiveh FOtaiable 3D 
graphs; MacDraw-style loots) M Unlimited size of files ■ Full support for System 
7, ind. "Publj.sh and Subscribe" ■ Price $695. 

Quick STATISTICJMMaic ^ (for MadJilosh) A subset of STATIS- 
TICA/Mac; a comprehensive selection of basic statistics and the full graphics t^- 
piibilities of STAHSTICA/Mac ■ Price $295, 


omcas: Statsafl Uf Europe (HflmlJLrrg. FRQ), ph. 040/4200347. lax: 

040/4011310; 3tel3eft UK (London. UK), ph: 04S2/4e33(;3. tax; MeE/4fiZa5S; 

Padric (UBlhDLjm^, AuetraHa), ptl. (oaj 663 6580. fax: (03) 063 0117; Staten Frinct 

{Pans), pH: (1) 4S 66 97 OO. fax: (1) 46 66 06 51; AvailaWe from ottier Authorizad ReprsMrtitlvea WOrPtiwide: Sweden: AkademiDaEa ScWnOriC AS pH: 016-210035, fax: 016-210033; Kinhand: SialKin Oypti: 
333007; Belgium; Texma Mewlecti IQ 61 16 2&; SouEh. Africa; Oslda Tartfinital Syeiema 12-063-4500; Japan (MacinEMn): Ttirae'e £:’an»pany. Inc., 03-3-77[>-78OO: Japari fWindawa) Design Technoleafcs. Inc.. 
SlatSflfl, ^ATJ5T1CA/M«C, Quick STATlSTlCA/lHacr. ETATlStICAiyi, Qij*ck OTATISTICA/w. and Scroliaheel are IraderiMiiki ai Sq^tSun, Iw.; MacirtDBh, Mac IHx, Excef arwj IU*i:Dnw art InKJ^arte of rtielr reapectlue oompunie* 



24^334676. taK. 24- 
1110 - 


Circle 121 on Inquiry Card. 


























































































































































































Fix your Pentium! 


State of the Art 


Face Value 


Whether you are a software developer or 
user, there is a good chance your code 
will get exposed to the fentium FDIV 
bug. All x86 code, not just the code op¬ 
timized for the Pentium, needs to be 
fixed if it is used for critical applications. 
We have the fix for our NDP compilers. If 
you are running programs which need to 
produce accurate results or are sensitive 
to round off error, you need NDP For¬ 
tran or CjC+ + l Microway product 
have been known for their numeric ac¬ 
curacy and speed since 1982. Call for 
our white papers on Ftentium Code 
Ceneration and NDP Fortran-90 today! 


i860/Alpha 

Supercomputers 


BX Series Industrial Workstations 
Rely on l^ntiurns. Alphas ori860s running 

DOS, NT, UNIX or OS/2 from.*.. ..$2195 

Cigacube^Computational Server 
Two gi^flopsfor $5 OK- 24 i860s, NFS, UNIX 

Number Smashe?-06O 

80 megaflops plus NDPFortran-860..$2995 

QuadPute^-860 

320 me^flops per card......$11995 

ArrayPRO/Xp'“ 

1CXV200 megaflops, 400 MB/Sec memory, 
3 3 a nd 80 M B/Sec i nte rfaces from.... $6995 


NDP Compilers 


Microway's NDP 32-bit globally optimiz¬ 
ing compilers run on DOS, OS/2, NT, 
UNIX, and OS/F generating code for the 
Intel 386, 486, Pentium, i860 and Alpha. 
The Ffentium, i860 and Alpha compilers 
feature advanced RISC scheduling 
techniques which produce the highest 
numeric throughput in the industry. The 
Pentium release of NDP Fortran is the 
highest performance Fortran 77 in the 
world. See Jan '95 Or. Dobbs Journoi 
for a discussion of our Ftentium technol¬ 
ogy. Our DOS releases include extender, 
graphics and debuggers. NDP Alpha 
compilers produce the best schedufed 
Alpha code possible, letting you lake full 
advantage of DECs wonder chip. 

NDP FortrarT-gO Pentium DOS,OS/2..$895 
NDP Fortran-77 Ffentium D0S,05/2..$695 
NDP Fortran-77386/486DOS,OS/2..$495 
NDP CI C+ + PentiumDOS,OS/2..$495 

NDP Pascar Pentium DOS,OS/2.. $295 

UNIX Pentium.....$895 

Alpha NT.........$795, OS/F......$1495 


Micromy^ 

X/ngston. MA 02364 USA (SOSI746-7341 
USA FAX 746-467% CoW for UK Germany 
Poland. Pussia and Japar^ 


performing a time-consuming square root 
for each point in the database.) Computa- 
tionally, this involves M subtractions, M 
multiplications (squaring), and M-1 addi¬ 
tions. The smallest calculated distance is 
the closest match, the next-smallest dis¬ 
tance is the next-closest, and so on. Alter¬ 
natively, you can perform the search as a 
database lookup {assuming that the faces 
are sorted by their coefficients). 

At this point, the system is ready to or¬ 
der the faces by distance and present the re¬ 
sults to the u.sers. The result is a list or dis¬ 
play of the closest matching faces. Notice 
that it is the simple nature of the compar¬ 
ison step described above that makes this 
algorithm so fast. You don't need a su¬ 
percomputer to use Photobook; a high-end 
PC or Unix workstation is adequate. If the 
target face image is not an actual face, the 
distance from the database faces will be 
huge. This is one way to test if an image is 
actually a face. When faces are added to 
the database, the average face, the eigen- 
faces, and all die coefficients of each saved 
face must be recomputed. If a new face is 
closer to the average face than one of the 
existing database faces, then recomputation 
isn't essential. In any event, the recompu- 
tation can be done off-line. 

The Eyes Have It 

Pent! and and Baback Moghaddam, an MIT 
graduate student, have recently added a 
new layer of discrimination to the eigen- 
face algorithm. Called eigenfearures, this 
layer can locate and compare spjecific facial 
features, such as eyes, noses, and mouths. 
The eigenfealurcs algorithms arc similar 
to ihe eigenface algorithm and use dis¬ 
criminating characteristics (e.g., eigen- 
eyes^ eigennoses^ and eigenmemths) to help 
distinguish similar faces from each other. 
Using eigen features boosts the accuracy 
of recognition by several percentage points. 
Pen tl and says. 

Photobook usually Isn’t fooled by com¬ 
plications such as hats, eyeglasses, and 
changed hairstyles. In addition, it can han¬ 
dle different facial expressions, changes 
in lighting, inclination of the head, and 
changes in facial hair. Of course, extreme 
efforts at disguising a l^ce can fool the al¬ 
gorithm (as they fool humans). However, 
for most commercial CFR applications, a 
person wanks to be recognized, for exam¬ 
ple, to use an ATM, gain entrance to a 
building, or receive beneftLs payments. As 
a result, getting them to pose correctly or 
remove eyeglasses or headgear u.sually 
isn’t a problem. 


Test Drive 

In a typical session with Photobook, you 
select a face from a random sample of faces 
displayed. Practically instantaneously. 
Photobook finds all those faces that most 
closely match the selected face, sorts those 
faces, and displays them on the screen for 
further use. 

Despite its simplicity and speed, the 
Photobook algorithm appears to be accu¬ 
rate. In one te.st, Pentland used a data¬ 
base of 7562 facial images of nearly 3OCX) 
different people. These images included a 
number of participants with different 
facial expressions, eyewear, hairstyles, 
and headgear—all factors that you would 
expect to complicate the task of recog¬ 
nition. The te.si used 200 faces chosen 
randomly from this database, and Photo¬ 
book selected the most closely matching 
face. If Photobook’s selection was rn fact 
the same person, it was scored as correct. 
If Phoiobook’s selection was not the same 
person, it was scored as incorrect. Ac¬ 
cording to Pentland, even with the com¬ 
plicating factors mentioned above. Photo¬ 
book achieved a 95 percent recognition 
rate. 

In a similaj* test emphasizing verification 
over matching, Phoiobook scored 99.9 per¬ 
cent accuracy using the same database, 
Pentland says. For comparison purposes, 
this level of verification is at least as good 
as that provided by a single fingerprink 
although CFR is far simpler and less in¬ 
trusive than fingerprinting. 

The U.S. Army recently conducted tests 
of several different algorithms and ap¬ 
proaches to CFR to verify the sometimes 
inflated claims of researchers. Preliminary 
results from these tests indicate that the 
Phoiobook algorithm had the best overall 
performance with scores of over 90 percent 
in recognition and nearly 100 percent in 
verification, 

*The positive aspect of face recogni¬ 
tion is that it’s a little bit like living in a 
small town,” Pentland observes. “You 
walk up to the cash machine, and it knows 
who you are.” 

The widespread use of CFR may lum 
the world into a small town: Wherever you 
go, your face will be recognized, and you 
will be trusted. This may have a distinctly 
humanizing effect on the world. ■ 


Edmund X. DeJesus is a BYTE senior edi¬ 
tor. He has a PkD. in physics and has been 
a professional progranmierfar over /5 war.?. 
You can reach him on the Internet or BIX at 
edejesus @ hix. com. 
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state of the Art 


Eyk, Ears, & Brains ON A Chip 

DSPs and neural networks power faster image, speech, and character-recognition engines 


MARK CLARKSON 



L aw enforcement agencies that relied 
on PrintraJc Jntemationars AFIS (Au¬ 
tomatic Fingerprint Identification Systems) 
formerly needed the processing power of 
28 circuit boards, 7000 ICs, and four 68000 
microprocessors. The horsepower in this 
dedicated system enabled the AHS to mad 
a scanned fingerprint, enhance it, and, most 
difficult of all, extract distinguishing fea¬ 
tures from the collection of loops, whoHs, 
curls, and bifurcations* 

Today, however, the Anahiem, Califor¬ 
nia-based company's latest recognition 
system, the Series 2000, performs the same 
tasks as the earlier hardware, but it does so 
with a single board that holds twin DSPs 
(digital signal processors) from Texas In¬ 
struments. Thanks to the DSPs—called 
the TMS320C80 MVP (Multimedia Video 
Processor)—the latest APIS designs are 
only 2 percent the size of the earlier ver¬ 
sions. 

The price of the AFIS varied because 
each installation was custom built—costs 
ranged from $300,000 to over $3 million. 
Printrak says that even though the new Se¬ 
ries 2000 design has fewer hardware com¬ 
ponents, the price remains the same as the 
old system. However, the recognition 
speed of the Series 2000 is much faster 
than that of the old system. For example, 
the old system typically used 10 terminals, 
which connected to a central server that 
housed the recognition engine and the data¬ 
base of fingerprints. The server performed 
all the feature extraction and recognition 
processing in batches. Law enforcement 
officials sometimes had to wait overnighi 
for a large batch to complete processing. 

Instead of having 10 terminals, trie Se¬ 
ries 2000 has 10 workstations, each with its 
own recognition engine. A central finger¬ 
print database serves the workstations* In 
this arrangement, fingerprint feature ex¬ 
traction happens locally on each work¬ 
station and lakes only about 20 to 30 
seconds. The central server has the less- 
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Eyes, Ears, & Brains on a Chip 


The SHARC Architecture 
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demanding task of matching features 
against the database. The entire process is 
shortened by an order of magnitude com-' 
pared to the batch-processing approach. 

Leading-Edge DSPs 

The complex nature of real-time pattern 
recognition—whether for fingerprint 
matching, speech recognition, shop-floor 
quality control, automatic mail sorting, or 
dozens of other computationally intense 
commercial applications—typically re¬ 
quires the ability to process billions of 
recognition operations per sample, which 
for years has often meant mainframe com¬ 
puters or expensive dedicated systems like 
the former AFIS processor. Desktop sys¬ 
tem microprocessors, such as x86, Pen¬ 
tium, 680x0, PowerPC, imd SPARC, can 
perform many of these tasks but are too 
slow for applications like AFIS. 

More recently, however, common busi¬ 
ness-class computers are handling pat¬ 
tern- recognition jobs with the help of rel¬ 
atively inexpensive DSPs and dedicated 
processors that reside on expansion boards 
that can plug into ISA or other system 
buses. An example of such technology is 
the neural-network Nj 1 (MX) Recognition 
Accelerator chip, which was jointly de- 


4-Mb SRAM 


I/O 

port 


JTAG 

test 



32-bll 

exlemal 

address 

bus 


I/O port 
control 
registers i 


I/O 


memory 

address 

controller 


Serial 

ports 


Link 

ports 


velopcd by Nestor and Intel. 

DSPs, a special kind of math coproces¬ 
sor, act on a digitized signal (be it audio, 
video, or text data) and alter the signal by 
filtering, amplifying, or enhancing it Dig¬ 
ital signal processing was once the domain 
of expensive specialized hardware, but as 
the price of silicon plummets, dedicated 
DSP technology became not only afford¬ 
able but, in some cases, less expensive 
than gen era!-purpose hardware solutions. 

In pattem-recognition applications, such 
as a speech-recognition board, a designer 
might use a DSP for traditional DSP tasks 
like filtering out line buzz, background 
noise, and echoes from a stream of spo¬ 
ken text data. The DSP would then under¬ 
take more sophisticated tasks (e.g,, recog¬ 
nizing individual sounds or breaking 
speech into phonemes, which are the 
unique sounds of a spoken language). 

DSPs are fully programmable. You can 
load a DSP with different algorithms to 
perform different processing tasks or to 
upgrade the capabilities of your system 
without replacing hardware. By switching 
from one algorithm to another, a DSP can 
optimize a video signal for picture clarity 
one minute and for compression level the 
next, 

DSPs lange in size and power from 8-bit 
fixed-point processors that digest data I 
byte at a time to 64-bit screamers, with 
the trend—exemplified by the MVP and 
Analog Device’s ADSP-21060 SHARC 


(Super Harvard Architecture Com¬ 
puter)—toward complex architectures 
with high levels of integration. High¬ 
ly integrated chips translate into sim¬ 
pler circuit designs with fewer overall 
components, lower component costs, 
and less heat dissipation. The latest 
generation of DSPs come equipped 
with A/D and D/A converters, ROM, 
RAM, serial ports, and in some cases 
multiple processors on-board. 

TFs MVP and Analog Device’s 
SHARC represent the flagship prod¬ 
ucts of new DSP lines. The SHARC 
maintains two separate memories for 
data and program instructions (see 
the figure ‘The SHARC Architec¬ 
ture”), Instructions and data can be 
loaded concurrently. The DSP is a 
32-bit FPU with built-in serial ports, 
an HIP (Host Interface Port), and a 
data memory address controller. It 
can attain peak speeds of 120 
MFLOPS. 

The 21060 SHARC has 4 Mb of 
dual-port SRAM (static RAM) on¬ 
board (a 2-Mb version is also available), 
which can give systems designers a speed 
advantage over other DSPs, Earlier DSP 
designs for speech recognition, for ex¬ 
ample, might use the processor to break 
up the incoming signal into separate 
phonemes. But DSPs with more on-chip 
resources (e,g., the SHARC) have the 
ability to recognize entire words, and even 
grammar and syntax can be placed on the 
chip to directly run the entire application 
without having to use slower system 
memory. 

The military drove advanced DSP de¬ 
sign, where less expensive, smaller, less- 
power consuming hardware was needed 
for pattern recognition and image pro¬ 
cessing. Today, such DSPs arc periorm- 
ing simihir tasks in civilian applications. 
The 21060 SHARC costs $296 each in 
1000 units, 

TI’s MVP measures three-quarters of 
an inch on each side, a size that makes it a 
Godzilla in the world of DSPs (see *'Mul- 
timedia Powerhouse,” June 1994 BYTE). 
The MVP combines four 64-bit DSPs, a 
32-bit RISC processor with l(M)-MFTOP 
FPU, a DMA controller, dual video con¬ 
trollers, and 50 KB of SRAM in a single 
chip. Prices for the MVP arc approxi¬ 
mately $400 each in large quantities. 

According to Dr. Bchnam Bavarian, 
manager of R&D at Printrak, the DSP- 
based systems forced changes in how en¬ 
gineers approached their work. On the one 
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hand, DSPs mean system updates are eas¬ 
ier. ‘The older 28-board system was pure¬ 
ly a hardware implementation,’' says 
Bavarian, “Image processing and feature 
extraction were hard-wired with discreet 
logic components—discreet ALUs, regis¬ 
ters, and so on. You couldn’t program it to 
do anything else without changing the 
boards and the layout, which was a big 
change. Going to the MVP opens the door. 
Everything is now programmable.” 

The MVP's flexibility lets Piintrak con¬ 
sider custom programming the Series 2000 
for new applications. In addition, the DSPs 
allow Printrak to offer software upgrades 
for installed systems when belter recog¬ 
nition and compression algorithms are de¬ 
veloped. For the future, Printrak is con¬ 
sidering designing a portable 
unit that law enforcement of¬ 
ficers or paramedics can car¬ 
ry to perform quick, on-sight 
fingerprint-based identifica¬ 
tions of suspects and patients. 

The flip side, however, is 
that traditional DSP-pro- 
gramming techniques don’t 
always apply to the MVP. 

Printrak writes code in C and 
assembly language, using 
TPs MVP development en¬ 
vironment, on a Sun SPARC 
platform under the X Win¬ 
dow System. “Good old DSP 
programmers cannot simply 
jump on the MVP and start programming 
it,” says Bavarian. “With the MVP, you 
need to know precisely what the transfer 
controller is doing, what the master pro¬ 
cessor is doing, and what each of the par¬ 
allel processors is doing all the time. The 
MVP has its own Unix-like kernel for a 
multitasking operating system. To pro¬ 
gram it, you need a real-time, multitasking- 
sysiem programming background. We 
originally had some programmers with tra¬ 
ditional DSP backgrounds, and they had 
some hard times.” 
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Neural Chips 

But ever-moine-sophi,sticated DSPs arc not 
the only route to faster pattern processing 
and recognition. Nestor is exploring a dif¬ 
ferent path with the Nil OCX) Recognition 
Accelerator chip. Rather than traditional 
components like DSPs and FPUs, the 
NilOOO consists of synthetic neurons that 
make il a neural-network computer on a 
chip. An ISA add-on card with the Ni 1000, 
software, and a development system sells 
for about $10,000. 


Neural networks are relatively simple 
in concept: Each neuron in your brain has 
many inputs (called dendrites) and one 
output (called the axon). A neuron’s den¬ 
drites spread out to brush against tlie axons 
from many neighboring neurons. The more 
energy a neuron picks up from other neu¬ 
rons firing, the more excited it becomes. If 
this level of excitement crosses a certain 
threshold, the neuron fires, sending a pulse 
down its own axon. 

The NilOOO's 3.7 million transistors 


make up, along with a dedicated micro¬ 
controller, a 1024-neuron network capa¬ 
ble of processing 4500 to over 100,000 
patterns per second. That translates into 
about 17 billion operations per second. 
The Ni lOOO’s neural network has 256 in¬ 
puts (5 bits each) and 64 outputs. If indi¬ 
vidual processing chores don’t require this 
capacity, the NilOOO includes on-board 
circuitry to divide the network into as 
many as 64 smaller neural networks. These 
smaller networks can overlay each other, 
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sharing the same neurons. The NtlOOO 
contains 1.3 Mb of flash EPROM that 
stores values the neural network has 
learned within an application (see the fig¬ 
ure ‘^Inside the Nil000" on page 93), 

The system addresses the Nil000 
through either an I/O port or a range of 
memory addresses. To facilitate its use in 
embedded systems, Nestor and Intel de¬ 
signed the Ni 1000 for low power con¬ 
sumption, so it consumes less than 2 W 
when running flat out. In a typical appli¬ 
cation, the NilOOO serves as a pattern- 
recognition engine in a vision-based intel¬ 
ligent traffic control system, where it must 
identify cars and other objects in the field 
of view of six cameras. The chip idles 
along at 4 or 5 billion operations per second 
and uses a modest half a watt. 

One of Nestor* s customers, the IRS, 
uses a custom OCR application that must 
recognize 300 characters per second. The 
agency had been powering the system with 
60 transputers. Nestor recently replaced it 
with a single NilOOO card. 

You donT program a neural network 


like the Ni 1000 to recognize patterns; you 
teach it. A given neural network has an 
input layer, one or more hidden processing 
layers, and an output layer. You teach it 
to recognize patterns by ‘^showing’* a pat¬ 
tern to the input layer and monitoring the 
response on the output layer. If that re¬ 
sponse is wrong, you tell the network. The 
neural network adjusts the ways in which 
its neurons are connected to each other 
and tries again. Eventually, it learns the 
right answers. 

Information in a neural network is not 
stored in any particular place. You cannot 
look at an OCR-trained neural network 
and say, “here is the part that recognizes 
ihe letter///’ any more than you can point 
10 the part of my brain that recognizes my 
mother’s face. 

Pro fold Imaging Systems uses the 
NilOOO in its high-speed mail-handling 
equipment with OCR. Profold’s older soft¬ 
ware-based OCR system reads 15 cps that 
are machine printed, A new system thai 
began shipping late last year uses an 
Ni 1000 and fast floating-point DSP to read 


up 10 54,000 machine-printed addresses 
an hour. At that speed, says Profold pres¬ 
ident and design engineer, Charles Soo- 
ley, “We only have 70 milhseconds to read 
each envelope. That’s about a millisecond 
per character, or a thousand characters per 
second.” 

'The transition from the software-based 
to the si I icon-based system was just a case 
of replacing the calls to the software neural 
network with calls to the routines that ac¬ 
cess the NilOIR),” Sooley says. 

To train the Ni 1000 system on a partic¬ 
ular font. Profold runs about 500 pieces of 
mail through it. The Ni 1000 does its best to 
recognize the characters and sends its trans¬ 
lation to a separate PC, At this point, peo¬ 
ple enter the loop: They compare the char¬ 
acters on the original envelopes to the OCR 
system’s interpretalions. Wherever the sys¬ 
tem has incorrectly identified a letter (e,g„ 
mistaking the letter N for an //), a person 
types in ihe correction. The corrected data 
goes back to the Ni 1000 so that it can learn 
from its mistakes. The Ni KXK) learns faster 
than did its software predecessor. 'To train 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That’s a million last year alone - more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that’s before the international experts started 
rawng about our bigger, new, high-performance 1765GM 
and 1785GM 17-inch “green” monitors: 

"Best 17-in. monitof (Monthly PC Magazine, J^ian). 
‘Best overaUperfirnmnce” (Soft & Micro Maga^, France). 
Vne cfdie best momtots..j)ri^t, sharp dispk^ and excehnt 
colors’’ (Windows Magaane, fept *94). “Symbol of Excel¬ 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
“Best Display Products” (Computex/Byte, Taiwan). 
Not only does the larger, flat-square tube give you 


more display area for Windows,® an ultra-fine .26mm dot 
pitch and fticker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR Il-compliant) 
“green” monitors use only five watte of power when 
"on” but inactive. That’s six times better than even 
the US EPA's own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by ^ng you more 
for less. For more information, 
call your nearest CTX office. Choice of the Pros 



USAHcadquaiteis SOSSOEaflgatc Stmt.Wiilnut.C:A91789,909^6146,Fax90»«»S«293 Tedmicai SupDort 14i0&m2012 BBS909.S94.8973 SoutheniKe^ 6624JimiiiyCart«' 
BM, Noreross. GA 30071,404-72M909, Fax 404-7298805 Eastani Region 481-A Edward Ross Drive, Etawood Park, N] 07407,201-61M707, Fax 201846-1998 MidwcstEni R^on 
500 Park Bhrd.. Ste. 29SC, Itasca, IL60I43.708.28&0202. Fax 708-28541212 Southwestern Regkni 1225 E. Crosbjr Rd., Ste. A21, Carrollton, 7X 75006,2144189610, Fax 214-2487447. 

©1994 CTX Tntenialkiiialf Inc, M brand names are trademarks or rostered trademarks of their respective owners. 
^Official 1993 Monitt^ IIS, monitor sales research. 
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the software neural network, we ran 5000 
envelopes instead of 500,” says Sooley, 
The iraining software is a combination of 
Nestor’s application development kit and 
Profold’s own custom code. 

An upcoming system is designed around 
a more powerful board combining four 
NiHMXrs and four SHARC DSPs, which 
Sooley hopes will have enough horsepoW’ 
er for handprinting recognition. 

The Department of Civil Engineering 
at Louisiana Stale University has been 
working on a prototype intelligent iniffic- 
control system for two years. The system 
uses a neural network to interpret infor¬ 
mation from a video camera positioned 
near an intersection. The system identifies 
cars wailing at ihe lighi and adjusts the 
green light time accordingly to optimize 
tiafric flow through the intersection. “We 
were doing it in software before,” says as¬ 
sistant professor Darcy Bullock. “But even 
with the fastest Pentium, we couldif t get 
real-time performance, and it took 3 hours 
to train. The NiltKH) takes 3 minutes to 
train, and we can keep up wiih real-time 
video at 30 frames per second and don’t 
come close to running out of lime.” The 
system is running on an Nil000 board 
plugged into a 486-based PC. 

Interestiiig Times 

Real-time pattern recognition requires scal¬ 
able architectures and the ability to stack 
multiple processors logetiier. The SHARC, 
MVP, and Ni 1000 allow for multiple-chip 
implementations, which enhances their ah 
ready formidable processing power. These 
chip,s are on ihe culling edge in terms of die 
size and number of components and tran¬ 
sistors, and iheir coming is not without la¬ 
bor pains. 

Full production always seems just 
around the corner, and developers with 
systems buiU around these chips may still 
find themselves wailing for full produc¬ 
tion quantities. TPs MVP wasn’t expected 
to reach full volume until last month, and 
while the Analog Devices SHARC was 
shipping in quantity at press time, accord¬ 
ing to the company, customers reported 
problems in getting all ihe SHARCs they 
needed. “We’re not on ihe market [with 
Profoldl due to lack of parts,” says Sooley. 
A reminder that, for all its promise, the 
leading edge is not always a comfortable 
place to be. ■ 


Mark Clarkson is a freelance writer based in 
Wichita, Kansas. He can he reached on the 
Internet or BIX at mclarkson@bix.com. 
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Whatever... 


Obviously, Rex Ruthless, notorious 
cablusuutcher, doesn't know about the new Liberty™ portable PC 
from (Gateway 2000f Loaded with infrared technology, the 
Liberty lets me transfer files between my desktop PC and even 
from Liberty to Liberty. It’s a portable PC user’s dream! No 
cable - and no more blackmail 

Tm just relieved Rex didn’t kidnap my Liberty. It's an 
entirely new dimension of portable computing. In addition to 
amazing infrared technology, the Liberty touts an impressive 
10.4-inc!i screen — an incredible feature in a 4.2‘pound PC with 
a footprint of only 10 by 8 inches. This display gives me 23 
percent more active viewing area than a 9.4-inch screen. 

Plus, the Liberty gives me a plethora of other fantastic 


features, like its ‘intelligent battery” that allows for upgradability 
to future technology including lithium ion. 

Best of all, the Liberty is a portable powerhouse packed with 
features like a 50MHz or lOOMHz processor, a whopping 24MB 
of RAM, removable 720MB hard drive, TekPath™ 14.4 XJACK^^' 
fax/modem, Microsoft® Office Professional and carrying case, all 
for only S4,799. It's the best combination of portable performance 
and value available today! You can bet I’d be at the warehouse 
with loads of cash if Rex had snatched this treasure. 

You see, Rex is doing whatever he can to keep my expose 
about Gateway’s new portables under wraps. But while 1 was 
working the PC beat with my trusty Liberty, I got the scoop on 
the new ColorBook^'“ from Gatew^ay. It has the same great 









combinatioii of color and performance as Gateway's original 
ColorBookr but the ColorBook^ is souped up with multimedia 
features including integrated 16-bit sound and speaker, EZ Point 
integrated pointing device and larger hard drives. Plus, the 
battery can now be charged while the PC is in use. 

Gateway's top-of-the-line ColorBook^ DX4-100 Deluxe 
comes standard with SMB RAM, 720MB hard drive, TelePath 
14.4 fax/modem, canying case, MS Office Professional and a 
10.3-inch dual-scan STN color display, all for only S3,999. 

Enter a new dimension of portable computing with Gateway 
2000's new portable PCs by calling today! 


Gaiemy 20iXI j new portable PCs — the Liberiy and ColorBoofd. 


You 've got a friend in the business. 


GATEVmTOOO 

















A New Dimension In Portable PCs! 


GATEWAY 2000 LIBERTY- I COLORBOOK^'^ 


M42 Lbs., 10^^ X 8^'X 1.6" 

■ 10.4" Dual-Scan STN Color 
Display 

■ Infrared Capability 

■ Intel^ 486DX2 orDX4 
Processor 

■ instant On 

1 NiMH Baiterv & AC Pack 

■ 2 PCMCIA Type II Slots 

■ EZ Point’^ Integrated Pointer 

■ Removable Hard Drive 

■ 78-Key Keyboard 

■ Parallel, Serial VGA & PS/2* 
Ports 

■ MS-DOS* 622 &WFW3J I 

■ Microsofl^ Works for 
Windows™ 3.0 or MS Office 
Professional 4.3** 


LIBERTY DX2-50 

10.4" Dual-Scan STN Color 
Display, SMB RAM, 340MB HD. 
MS Works 

$2799 

LIBERTY DX4-m 

10.4" Dual-Scan STN Color 
Display, SMB RAM, 540MB HD, 
MS Works 

$3499 

LIBERTY DX4‘I00 
BestBuy 

10.4" Dual-Scan STN Color 
Display, 24MB RAM. 720MB HD, 
TelePath™ 14.4 XJACK^'Fax/ 
Modem, Leather Carrying Case, 

MS Office Professional 4.3** 

$4799 


■ 5.7 Lbs-. 11.65" X 8.5" X 1.77" 

■ 10.3" Dual-Scan STN Color 

Display 

■ Intel 486 DX2 or DX4 Processor 

■ SMB RAM (Expandable to 
24MB) 

■ 1.5MB Video RAM (includes 
512KB cache) 

■ Removable Hard Drive 

■ 3.5" Diskette Drive 

I Integrated I6-Bil Sound and 
Speaker 

■ NiMH Batten & AC Pack 

■ EZ Point Integrated Pointer 

■ 2 PCMCIA Type II Slots 
1 S5-Key Keyboard 

■ Parallel Serial. VGA & PS/2 
Pons 

■ Cany in e Case 

■ MS-DOS 6.22 &WFW 3.11 

■ Microsoft Office Professional 4.3** 


COLORBOOK^ DX2-S0 
Deluxe 

8MB RAM. 540MB HD, TelePath 

14.4 Fax/Modem, Carrying Case, 
MS Office Professional 4.3** 

$3499 

COLORBOOI^ DX4-I00 
Deluxe 

8MB RAM. 720MB HD, TelePath 

14.4 Fax/Modem, Carrying Case 
MS Office Professional 4,3** 

$3999 


COLORBtkir 


■ 5.7 Lbs., 11.65“ X 8.5" X 1.77’ 


SERVICE AND WARRANTY 


■ 9.4 Dual-Scan STN Color 
Display 

■ Intel SL Enhanced 486SX 
Processor 

■ 4MB or SMB RAM 
(Expandable to 20MB) 

■ Removable Hard Drive 

■ 3.5" Diskette Drive 

■ NiMH Battery & AC Pack 

■ Integrated Trackball (2 buttons) 

■ 2 PCMCIA Type II Slots 
i Carrying Case 

■ MS-DOS 6.22&WFW3.11 

■ Microsoft Works 3.0 


COLORBOOK486SX-33 

BqS€ ’ 48’-Hour QuickShip^ 
4MB RAM, 250MB HD, 96/24 
Fax/Modem, Carrying Case, 

MS Works 3.0 

$1799 

COU)RBOOK486SX-33 
Best Buy 

8MB RAM, 340MB HD, TelePath 
14.4 Fax/Modem, Canying Case 
MS Works 3.0 

$1999 


■ Lifetime toll-free service and 
support, 

■ One-year limited parts warranty. 


■ Gateway accepts most major 
credit cards and C.O.D. terms. 

■ Net 30-day terms and leasing 
options available to qualified 
commercial customers. 


■ Special VIP warranty. We’ll 
ship replacement to you within 
24-hours during w^arranty. Only 
available at the time of purchase 
for an additional $100. 


■ You can also apply for the 
Gateway 2000 DuoLine™ 
MasterCard* card, issued by 
Dial National Bank, Des 
Moines, low^a. 


■ 30-day money-back guarantee. 


PAYMENT OPTIONS 


HANDB00K®486 


HANDBOOK DX2-50 

2.94 Lbs.. SL Enhanced Intel DX2 Processor, SMB RAM, 250MB HD. 
EZ Point Integrated Pointer, Leather Carrying Case, MS Works 3.0 

$1999 


*4S-Hour QiiickShip program applies only lo the CotorBook 486SXBase 
configuration, Yaur PC will be delivered within business days from the 
time of order No additions or deletions can be made to the configuration. 
Available for approved credit card orders only while quantities iast Domestic 
U,S, orders only. 

**MS ogive Prqfessiomi 4.3 includes Word. Excel, PomiFoinf^ presentation 
graphics program, and Access* dataha.'te. 


^ 1011 fbe fmtn Canada 
S00^S46-3609 

Toll free frotn Puerto Rico 
800 - 846-3613 


Gate 


8 0 0 


mrfiWI 

"You W got a friend in the husiness. 

8 4 6 - 4 2 9 8 


"Intel Verified: 
Upgradable 



610 Gatew^ay Drive * P.O. Box 2000 ■ N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 - Fax 605-232-2023 - FaxBack 605-232-2561 
Component Add-On Sales 800-846-2080 • Sales Hours: 7am-I0pm Weekdays, 9am4pni Saturdays (CDT) 


C 1995 Gateway 20OU, Inc. Gateway 2000/blaek.aiiit-tA'hite spcR design, logo and “Ymi’w lot a fnftid m ihe bn.itncis'' 5kipn are rewstereiJ crwfcirwHts. mi ColwBwIt. Colorfloofc2. Liberty. EZ PwrrI. and IckPath are itadcmasrks of 
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Mining Statistics 

Statistical-pattern recognition could be the underpinning for tomorrow’s 
smarter voice processors and machine-vision systems 

JOHN L. CUAORAOO 



D ense fog shrouds your reconnais¬ 
sance plane as it reaches the target 
area. You can’t visually inspect the air¬ 
field below, but the SAR (synthetic aper¬ 
ture radar) system in your plane’s cockpit 
reports four large aircraft parked on the 
tarmac. Unfortunately, the scattered radar 
signal ean’l tell you if the aircraft belie a 
heightening of tensions (fighters and 
bombers) or retrenchment (troop carriers). 
Your objective is to identify the planes on 
the ground or at least determine to which 
class they belong. 

The key to answering these questions is 
statistical-pattern recognition, which can 
process raw radar data into feature sets, 
called vectors, that can help classify the 
planes. Tliis hypothetical problem is drawn 
from the military, a sector where much of 
the work in statistical-paitem recognition 
has taken place. But statisticaUpattern 
recognition development is active today in 
the academic and the industrial worlds, 
where researchers from different disci¬ 
plines—from document processing to en¬ 
gineering to medicine—^are creating and 
applying new, more powerful techniques. 
As a result, the technology that will help 
make tomorrow’s handwriting-recognition 
products, speech processors, or machine- 
vision systems more accurate will likely 
have roots in stadsticai-pattem recognition. 

Today’s activities are fueled by two cat¬ 
alysts: First, solutions to tlie recognition 
problems in these areas rest with the accu¬ 
rate classificadon of data, which is the forte 
of statistical-pattern recognition. Second, 
today’s relatively inexpensive hardware 
brings the requisite processing horsepower 
to the desktop and factory floor, Here's 
how statistical-pattern recognition works. 

^ Aircraft IH 

s Think of the radar data in the hypothetical 
? example as a bit map that contains all the 
^ pictorial informadon about the airfield (see 

a 

a FEBRUARY \995 BYTE 















state of the Art 


Miniig Statistics 



Step 1; In a liypottietii:^l military appLfcation of statistical-pattern Step 2: The aircraft 

recognitiotir radar data informs the systein that four aircraft of images becouie input to 

unidentified class sit on an airfield tarmac. various se^entation 

a^oriUrms that divide the 
image into components. 


Step 3; After taking measurements of suhimage 
camponents (e.g., the largest and shortest aies), the 
recogniticHi system develops a set of feature vecteref 
which are the keys to unlocking each aircraft’s Identity. 


*Tive Steps to [dentifying an AircratV’). 
This type of image serves as input to vari¬ 
ous segmentation algorithms that partition 
the image into components. These compo¬ 
nents are further identified as possible can¬ 
didates that represent objects of interest— 
subimages of aircmft in the above example. 

The system extracts a set of measure- 
ments from each of the component subim¬ 
ages. For example, it might compute the 
centroid of the subimage or the largest and 
.shortest axes. These measurements are re¬ 
ferred to as the features of an object in the 
context of pattern recognition. The result of 
this proecssing is an n-dimensional vec¬ 
tor of features (i.e., each detected subimage 
is characterized by one of these feature 
vectors). The number of features and what 
they represent varies with each problem. 

You now have a feature vector that 
might indicate the presence of a type of 
mrcrafl. This feature vector is data you in¬ 
put into the pattern-recognition system. 
The system’s goal is to determine whether 
the feature vector belongs to one of several 
classifications that the system knows about. 
The final output of the system might be 
an image of the airfield with a tag next to 
each of the planes indicating their type. 

The Basic Problem 

The issues that your pattern-recog nit ion 
system must address include how the sys¬ 
tem distinguishes plane types, how you 
train the system to identify different types 
of aircraft classes, how to make the classi¬ 
fication system accurate, how computa¬ 
tionally intense are the underlying algo¬ 
rithms, and how the system classifies planes 
in real lime* If you abstract the SAR prob¬ 
lem, you will see that the pattern-recogni¬ 
tion challenge consists of partitioning a 


vector space F (feature vectors) into the 
various aircraft types. Each vector in F con¬ 
sists of a set of features that describe char¬ 
acteristics of the objects.Two pauem-recog- 
nition approaches address these issues. 

In one approach, you have a set of fea¬ 
ture vectors that characterize some objects, 
and your goal is to find out if some parti¬ 
tion of the space F groups these objects 
into any meaningful sets. This is known 
as the I'iusier problem. By contrast, this 
article deals with the second approach, 
where you arc given a partition of the space 
F into a set of classes and a new vector. 
Called the dassification problem, this ap¬ 
proach determines to which of the given 
classes a new feature vector belongs. 

To delve further into the classification 
problem, consider an example that was 
used in the 1930s by R. A. Fisher to de¬ 
velop his theoiy of discriminant functions. 
Here, the objects to be classified are sets of 
flowers called irises. There are three 
classes of irises: Iris Setosa, Iris Versicol¬ 
or, and Iris Virginica. Botanists had stud¬ 
ied these flowers and made many mea¬ 
surements on such things as petal and sepal 
length and width. Therefore, data exists 
to characterize 4-D vectors where the first 
two components comespond to petal length 
and width and the last two components 
correspond to sepal length and width. To 
simplify the problem even more, just con¬ 
sider the petal information. The final vec¬ 
tor is 2-D: V = (;cl, .x2), in which the first 
component corresponds to petal length and 
the second to petal width. 

For each vector, you know to which 
class of iris the vector measurements be¬ 
long* Further, you estimate a probability 
function P and assign a number between 0 
and 1 to each of the three iris classes. These 


functions are known as the prior proba- 
You can estimate ilieir values based 
on sample data. For example, to assign a 
value to P(Versicolor), you count the num¬ 
ber of flowers you are given in the Versi¬ 
color class and divide by the total number 
of flowers from all three classes. You need 
to devise a procedure that will let you de¬ 
termine the class of a new, unknown vec¬ 
tor {see the figure ‘Tris Classes’’). 

Many techniques have been developed 
to solve problems like this one. These tech¬ 
niques can be broadly categorized as d- 
ihGT paratnetric or nonparametric. In the 
parametric case, you assume that the un¬ 
derlying population from which the data 
come.s has some known probability distri¬ 
bution that depends on ,some parameters. In 
this case, the goal is to determine, or esti¬ 
mate, these parameters from the sample 
data that you are given {i,e., the 2-D petal 
measurements on known examples of the 
three classes of irises). By contrast, non- 
parameiric methods come into play when 
the data has no known limits. 

Now, given a feature vector v, you can 
ask what the conditional probabilities P(Se- 
tosalv), P(Versicolorlv}, and P( Virginicalv) 
are. Think of these probabilities as saying, 
given a feature vector v, what is the prob¬ 
ability that it comes from one of the three 
classes? If you know these conditional 
probabilities, you can solve the problem. 
The classification rule is simple: If you are 
trying to classify a new vector v, you sim¬ 
ply compute the conditional probabilities 
for each of the classes. The class that results 
in the largest number “wins,” and you clas¬ 
sify V as belonging to that class. It turns 
out that this is the best you can do if the 
goal is to minimize the total error of clas¬ 
sification, This classification mle is known 
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Step 4: The system compares feature vectors of the 
unidentified aircraft with specifications of known aircraft 
held In the system’s database. 



Step 5: After matching the feature vectors of known and unknown aircraft, the system classiftes the 
images captured radar. 


Iris Classes 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


Petal length 

The classification approach to statistical-pattem recognition works to determine 
how a new value corresponds to known classes. For example, the stars, dots, and 
x’s above correspond to the lengths and widths of three classes of iris. 



Nearest Neighbor Classifier 
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To determine which iris class a new flower belongs, compare Its measurements 
to the centroid vectors in the three known iris classes. In this approach, you 
assign the new flower to the class with the shortest centroid distance. 


Distance (v, V1 < V. V 2) 

Distance (v.v1<v.v3) 

Assign v to class Setosa 

Versicolor 




VirginI 


Setosa 


9 10 11 12 13 14 15 16 17 18 19 20 21 

Petal length 


as Bayes’ rule, and it forms the starting 
point for most other approaches. 

The problem with Bayes* rule is that you 
need to know the conditional probabilities 
P(Setosalv), P(Versicolorlv), and P(Vir- 
ginicalv)» and these are almost never avail¬ 
able. A much easier set of numbers to obtain 
is P(vlSetosa), P(viVersicolor), and P(vlVir- 
ginica). These conditional probabilities rep¬ 
resent the likelihood of having a certain set 
of features given that the vector v comes 
from the corresponding class. These con¬ 
ditional probabilities can be estimated by 
sampling the objects from each of the 
classes. In practice, a large number of sam¬ 
ples from each class would be examined to 
isolate characteristics of particular common 
features that are specific to each class. 


In theory, you could compute tables for 
conditional probabilities P(vlSetosa), 
P(vlVersicolor), and P(vlVirginica). Un¬ 
fortunately, what you want is P(Setosalv), 
P(Versicolorlv), and P(Virginicalv). But 
not to worry; you can use a form of Bayes’ 
rule that requires that you assign the new 
feature vector v to the class that produces 
the largest of the following three numbers: 

P(vl Setosa) P(Setosa) 

P(vl Versicolor) P(Versicolor) 

P(vl Virginica) P(Virginica) 

This is clean and simple, but in the real 
world, obtaining even these conditional 
probabilities can be difficult. In practice, 
the most common approach is to assume 


that the underlying probability distribu¬ 
tion is normal (i.e., the familiar bell-shaped 
curve). This distribution is determined by 
two parameters, the mean and the variance 
(or covariance matrix). 

To estimate the mean and the variance 
of the iris population, you need large sam¬ 
ples of data for each iris class. Many tech¬ 
niques exist for estimating these parame¬ 
ters. Assuming you’re armed with the 
values of the estimated mean and covari¬ 
ance, you can construct the discriminant 
functions that will serve as classifiers for 
any new feature vector. In the example 
previously described, you are given a new 
iris, and you measure its petal’s length and 
width. This produces a new vector that 
you input into your classifier. The result is 
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an assignment of the new flower to one of 
the three classes of irises. 

Many other techniques exist for solving 
the classification problem. Among the more 
common nonparametric techniques is the k- 
Nearest Neighbor method. The basic 
premise of this algorithm involves the use 
of centroids. Again, to keep things simple, 
assume that you have computed the cen¬ 
troids of each of the three classes of irises. 


You have found three representative vec¬ 
tors—vl, v2, and v3—that are typical of 
each of the three classes (see the figure 
“Nearest Neighbor Classifier” on page 99). 
Given a new flower, you again measure its 
petal’s length and width and form a new 
vector V. You compute the distance from 
this new vector to each of the class cen¬ 
troid vectors vl, v2, and v3 (distance can be 
defined in many ways). You assign the new 


flower to the class with the smallest dis¬ 
tance from one of your classification vec¬ 
tors. The simplest definition in the current 
case is the standard Euclidean distance, but 
if you want to take into account the proba¬ 
bilistic information available in the data, 
then there are much better choices. 

Applications 

In medicine, one of the main problems is to 
assign a set of signs and symptoms to a 
disea.se category. Here statistical-classifi¬ 
cation techniques are designed using a 
combination of medical theory and em¬ 
pirical knowledge. 

Another area where these techniques are 
used is in engineering diagnostics. Here, 
you have theory-based and empirical clas¬ 
sifiers. For example, in many complex de¬ 
vices, the possible failure modes may run 
into the millions. A brute force enumeration 
of such modes and attending characteriza¬ 
tions is clearly prohibitive. Thus, in such 
cases, the system is observed in operation 
under various typical conditions, and oc¬ 
curring failures and their causes are ana¬ 
lyzed to develop failure classification data. 

These failure modes are characterized 
by feature vectors along the line of the iris 
examples. Using this empirical data, clas¬ 
sifiers can be developed so that when the 
device is out on the field and a new failure 
occurs the feature vector can be produced 
and quickly classified. In the future, al¬ 
gorithm development for handwriting 
recognition and other areas will propel 
classification techniques into more busi¬ 
ness and general-purpose applications. ■ 
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APC And Tripp Lite Think You Will. 
Minuteman Thinks You Won't. 


If all UPSs were priced the 
same/ the choice to buy a 
MINUTEMAN would be 
easy based on features 
alone. But/ when you 
compare prices/ the choice 
becomes even more 
obvious. We don't believe 
you'll pay 28% more for o 
product that gives you less. 
Moke the comparison your¬ 
self. We're sure you'll find 
MINUTEMAN's Alliance 
series offers the most 
power protection at the 
best price. 

MINUTEMAN meets all your 
power protection needs 
with voltage regulators/ 
standby; line-interactive/ 
on-line and extended 
runtime UPSs from 300VA 
to 10KVA. 




DON'T SETTLE FOR ANYTHING LESS THAN THE 
BEST. MAKE SURE IT'S A MINUTEMAN UPS. 
CALL OUR POWER HOTLINE NOW. 

1 - 800 - 238-7272 


Para Systems, Inc. 

1455 LeMay Drive 
Carrollton, TX 75007 
214/446-7363 • Fax: 214/446-9011 


J.OO BVTE FEBRUARY 1995 


Circle 103 on Inquiry Card (RESELIERS: 104). 
















f 


Announcing CodeServer 

Discover Client/Server Power with xBASE 
file compatibility from C, C++ and Basic. 

With FREE Client/Server Distribution 



With our new CodeServer, your 
data is safe, your software is 
reliable and you save $$ with 
royalty-free distribution. 

Completely Scalable Technology 

Move from single-user, to multi-user, 
to Client/Server, all using the same 
CodeBase API-without code rewrites. 


Improve Reliability and Safety 

Using CodeServer only one computer 
physically changes your data. So even 
when a client crashes, the database is 
safe and others can continue working. 

Improve N^ork Performance 

Reduced network traffic means 
improved network performance. 

xBase File Formats 

Choose between dBASE, FoxPro, or 
Clipper file formats for your data. 

Logging 

Now you'll know who changed what, 
and when. 

Incremental Backups 

Make daily backups of all the changes 
made that day. 


FREE Report Writer Distribution 

Now give your 
users the ability 
to easily create 
their own ad-hoc 
reports by distrib¬ 
uting our report 
writer with your 

applications, ROYALTY-FREE! 

FREE Visual Design Software 

For visual, inter¬ 
active application 
design, Windows 
programmers can 
use CodeControls 
for formatted data 
entry and data-aware controls. 

CodeBase Multi-Platform 

This special multi-user version 
supports DOS, Windows, NT, OS/2, 
Macintosh, ADC, HP, SCO, Solaris, 
SunOS, UnixWare, etc... 



Database Management for Programmers 


SEQUITER III Fax: 403-436-2999 
SOFTWARE INC. Ill UK Tel:+44-81-317-4321 

P.O. Bo« in N»ii»ni a rtwt NH taasT-os/a 


Query Optimizer: 1000 times faster 

Automatically 
uses available 
index information 
to return query 
results instantly. 



Multi-User xBASE Compatible 

You can still access your data directly 
from dBASE, FoxPro and Clipper. 

Special Offer: 

Now for a limited time only, with every order of CodeServet" , you get: 

• a FREE CodeBase™ Technology product for the language of your choice 

• a FREE copy of CodeControls™ visual design software, 

• a FREE copy of CodeReporter™ visual report writer software, 

• and a FREE CodeReporter™ end-user distribution license. 

Call Now To Order: 403-437-2410 

Risk-Free, Unconditional 30-Day Money-Back Guarantee on all Sequiter product orders. 
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COREL 


TM 



The Best in Graphics and Pubiishing 



CorelDRAW 5 combines the graphics power of 
CoreiDRAW and the advanced pubiishing capabiiities of Corei 
VENTURA 5 within an integrated user interface. Wffli a 
revoiutionary coior management system, major performance 
gains and hundreds of improvements, CoreiDRAW 5 retains the 
ease of use for which Corei is renowned. CoreiDRAW 5 is the 
most exciting vaiue-packed graphics 
and pubiishing software avaiiable. 

INCLUDES 

• CorelDRAW 5 

• Corel VENTURA 5 

• Corel PHOTO-PAINT 5 

• CorelCHARTS 

• CorefMOVE 5 
m CorelSHOW 5 

PLUS 

• 825 fonts 

• 22,000 clipart Images & 
symbols 


JVim the new lenses in 
CorelDRA W5 users can 
create incredibk photo- 
^apkic effects such as 
transparency, magniff 
grayscale, brighten, 
inven, heat maps, and 
more. Dynamic special 
effects can also be 
created using morphing, 
artistic filters, a/td 
masking. With 60 new 
additional fractal 
textures, CorelDRAWs 
allows for unlimited 


Exciting New RItera 


design varuttions. 


Amazing Morphing 


V- -.'V 


CorelDRA W 5 —Ike best has 
gotten better!" 

"OUTSTANDmG! 
CorelDRA W 5 really is Ike 
best graphics package everfi 


PCAnswtfl, Jun#1®<-U.K 


Versatiic Chartino 


Power Pubiishing 


COIHPUTER 


1-80<MHE-CITY 

1-800-643-2489 


□SAWS CD-ltOU £ 3.? dakf 

'‘lUS piu3 qppik'obie taxes. 


100 high-resolutlofi photos 


CONFERENCE 
& SHOWCASE 

June 1-2,1995 
Ottawa, Canada 

Cut tb t«g«i[vif 

1-e00^39&-2056 


Enter ttiB Corel 12,000,000 Worid Design Ccvileist and iwiii!{September to Maneh} 
To reoetw a faxad oopY of Itis riites and an antiy fbrvn pteasa cail: 1-ei3-7^8-092S Bxt. SJ 
Doounwnt #1004. To leave a mewage pioaee cait; l-St3n72a-0e26 ext St SOS. 


CtcOREL' 


1413 - 726-3733 
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Agent-Enhanced Communicator 


3ony conjures up o now stondord In RDAs 



with tho help ot Mo^lc Cop 


PETER WAYNER 


s 


F or the last several years, the com¬ 
puter industry has flirted with the 
notion of a palm-size computer 
able to communicate with the world. Com¬ 
panies like Sharp, Tandy, and Apple have 
offered versatile portable hardware that 
hasn’t yet lived up to hype promising a 
computer that can nearly read people’s 
minds. The latest stab at the promise is 
Sony Electronics* Magic Link Personal 
Intelligent Communicator. It’s a $995 pen- 
based tablet that is the first device to use 
General Magic’s Magic Cap ob¬ 
ject-oriented software environ¬ 
ment and Telescript remote pro¬ 
gramming language. 

Connect Magic Link to a 
phone line, and you can place 
voice calls, send faxes, or log 
onto America Online. Receiv¬ 
ing SkyTel pages is an option. 

Most important, Magic Link 
connects to AT&T’s new Tele¬ 
script-enabled PersonaLink Services, 
which supports Magic Cap E-mail mes¬ 
sages enriched with sound, audio, and 
penned electronic ink, as well as Telescript 
agents for automating tasks like filtering 
and forwarding messages or exchanging 
address information. 

Sony’s new unit won’t yet satisfy every¬ 
one’s dreamy cravings for the perfect PDA 
(personal digital assistant). It is, howev¬ 
er, a useful portable computer for manag¬ 
ing basic E-mail and other communica¬ 
tions. 

Compact Communicator 

The Magic Link is a 7.5- by 5.2-inch char¬ 
coal-gray tablet encased in rubberized plas¬ 
tic, with a 480- by 320-pixel, touch-sensi¬ 
tive, black-and-white display screen. The 
1.2-pound package is well thought out and 
graced with several intelligent touches. 
The screen stylus, for example, stows com¬ 
pletely inside the PDA itself—a big im¬ 
provement over designs that leave you no 
secure place to park it. There is also a 
clever plastic shield that prevents you from 
changing the regular batteries and the lithi¬ 
um back-up battery at the same time. 

A major difference between Sony’s 










Magic Link runs a IG-MHz Motorola 68349 processor and hoMs the Magk Cap 
operating system in its 4-MB ROM. Magic Cap's interactive metaphor includes 
your office desktop (see the inset), other rooms in your home, and the street 
outside. Options include the keyboard and headset shorni. 


PDA and others 
on the market is 
that Sony designed the rectangular screen 
to be held horizontally in.stead of vertical¬ 
ly (landscape mode as opposed to portrait). 
This makes it slightly more challenging 
to hold the Magic Link in one hand and 
write with the other, but the horizontal 
arrangement mirrors what I’m used to on 
desktop systems. 

The film-resi.stive screen responds to 
both finger touch and stylus. As a simple 
LCD without backlighting, it isn’t revolu¬ 
tionary. People accustomed to the crisp, 
bright colors of an active-matrix display 
won’t enjoy using Magic Link’s screen, 
but until new display and battery technol¬ 
ogy come along, PDA users will continue 
to trade some readability for portability. 

Sony claims that with the right usage 
the Magic Link’s optional lithium-ion 
rechargeable battery ($69.95) will last for 
10 to 12 hours on one charge. I was able to 
get 7 hours with continuous use. Magic 
Link can also run on six standard AAA 
batteries (included) for up to 3 hours. 

Outside of the screen, most of Magic 
Link is devoted to connectors for linking 
the PDA with the outside world. There is 
an external port for attaching an optional 
keyboard ($129.95) with almost full-size 


keys. It fits together smoothly with Magic 
Link to make a laptop PC. You can also 
enter text by tapping the stylus on a key¬ 
board displayed on the screen. Unlike Ap¬ 
ple’s MessagePad (aka Newton), the sys¬ 
tem software doesn’t attempt handwriting 
recognition with pen input. 

The primary communication port is an 
RJ-11 phone connector that attaches Mag¬ 
ic Link to a standard phone line. The port 
connects the internal modem (only 2400- 
bps data and 9600-bps send-only fax). 
Magic Link can dial and log your calls, 
but doesn’t work as a speaker phone, 
though it has a built-in microphone and 
speaker. It can work as a telephone, how¬ 
ever, with the optional $79.95 headset. 

Alas, there are no cellular connection 
options available, but SkyTel sent me one 
of its Sony-labeled paging cards, a $249.95 
option available from Sony that slips into 
the Magic Link’s PCMCIA slot. You can 
receive pages or short messages anywhere 
in the country with SkyTel’s service. The 
device is well integrated with the Magic 
Cap, and incoming pages appear as mes¬ 
sages in the E-mail system. You can 
arrange for E-mail received at your Per¬ 
sonaLink mailbox to be routed to you im¬ 
mediately through the pager. This service 
is customizable (through Telescript 
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agents), and you can arrange for filters to 
ship only messages from selected people. 
The paging system is unidirectional only, 
but SkyTel promises tiiture two-directional 
capability. 

The right side of the Magic Link ac¬ 
cepts the batteries and a single Type II 
PCMCIA card like the SkyTel pager. Sony 
also sells 1-MB memory cards ($219.95) 
that you can use for downloading impor¬ 
tant information. This is a good idea be¬ 
cause Magic Link’s main memory is small, 
with 512-KB RAM allocated for storage 
and 512-KB RAM for temporary work. 
(The lithium backup battery protects only 
the storage area.) 

You might also want the $99.95 kit that 
attaches the Magic Link to a Windows- 
based PC so you can traasfer files. To trans- 
fer files between Magic Links, you can use 
the built-in 38.4-Kbps infrared link. 

Under Magic Cap 

While Sony created the hardware. Magic 
Link owes its personality to the Magic Cap 
.software environment, developed by Gen¬ 
eral Magic (Mountain View, CA). This 
software won’t be limited to jusi the Mag¬ 
ic Link; General Magic plans a version of 
Magic Cap that will run as an application 
on both Macinto.sh and Windows-ba.sed 
systems in 1995. 

Magic Cap is an object-oriented, multi¬ 
tasking applications environment that ex¬ 
tends the desktop metaphor to even more 
literal levels. You can use the stylus to 
click in and out of rooms, corridors, and 
even buildings. Al the highest level is a 
street with buildings representing the ma¬ 
jor software packages. The basic unit 
comes with three buildings: your home, 
America Online, and PersonaLink. To link 
up with the outside world, you go to the 
appropriate building. To u.se your own files 
and the bundled desktop apps, you go to 
your home. 

The corridor in your house is the next 
level down in the abstraction. Rooms off of 
this corridor are your office (in which 
you’ll find Intuit’s Pocket Quicken, Pen- 
ware’s PenCell spreadsheet, a spell check¬ 
er, datebook, notebook, and calculator), a 
storage room, the library, and a game 
room. Each room allows you to do pretty 
much what you would expect. The li¬ 
brary's on-line dix:umentation is adequate. 
The control room lets you fiddle with pa¬ 
rameters like the amount of idle time be¬ 
fore the machine turns itself off. 

If you buy new .software (or download 
it), it might appear as either a new item in 
a room, a new room on your hallway, or a 


new building on the street. The multiple 
levels of hierarchy are an improvement 
over the current popular desktop metaphors. 
Some people might argue that the differ¬ 
ences between the rooms and the street are 
just window dressing, and they’re correct, 
but I’ve found it a bit easier to navigate 
around the Magic Cap world with this ad¬ 
ditional gloss of metaphor. 

The object-oriented structure makes pos- 
sible .some levels of customization. If 
you’ve turned on Magic Cap’s “construc¬ 
tion” mode, you can drag a class of visual 
objects called “stamps” around the Magic 
Cap world and leave them wherever you 
want. For example, you can place a .stamp 
of a big pair of lips on your de.sk and it 
will speak when you touch it. This is how 
you can use the built-in microphone to 
leave verbal reminders or voice annota¬ 
tions in various places in the Magic Cap 
environment or include them in E-mail 
messages. 

Some stamps control the Magic Link’s 
actions. If you want a message to go via a 
particular communications network, you 
attach the appropriate stamp to the mes¬ 
sage and fill in the address. There are 
stamps for the Internet, X.400, American 
Online, and many other 
networks. You can also 
place stamps on the ad¬ 
dress cards in your Magic 
Link rolodex. When you 
want to address a letter, 
just copy the stamp over 
to the new outgoing mes- 
.sage. 

The stamp concept uni¬ 
fies this virtual world. Most objects are 
stamps, and the common way to modify 
anything you .see is lo add a stamp. One 
.stamp, for instance, will lock a door. You 
can’t open the d(X)r without typing in the 
pas.sword. Clever stamps can add signifi¬ 
cant functionality to the Magic Cap inter¬ 
face. 

Telescript Agents 

At the bottom of all the .software layers is 
General Magic’s agent-empowering net¬ 
work Telescript operating system. This 
technology promises to let people send ex¬ 
ecutable programs called agents through 
the network. Although this capability has 
awesome potential, most people will notice 
it fir.st as just making life a bit easier. For 
example, one of the first messages in my 
E-mail box came with a button that I could 
push to install new software. Once I 
pushed it, the software installed and the 
button disappeared. Sure, I could have in¬ 


serted a disk and typed “install,” but that’s 
not as automatic nor as flexible. 

It will be interesting to see how many 
people use all the programmable capabil¬ 
ities of Telescript. General Magic sug¬ 
gests that future software packages will 
let you do things like make reservations 
with a distant airline computer by encod¬ 
ing your date, time, and .seat preferences in 
a little program that picks and chooses 
when it runs on the airline’s computer. 
Encoding all of these choices in a single 
program .saves the cost of .shipping all of 
the intermediate information back and 
forth. 

AT&T’s PersonaLink provides a few 
other nice agent capabilities. By contacting 
to PersonaLink’s central computers, I man¬ 
aged to find the address of a friend who 
had purcha.sed his own Magic Link. The 
response was an address card with the right 
network address that Magic Cap automat¬ 
ically inserted in my rolodex. Because we 
both had Magic Cap systems, we were 
able to exchange several cards highlighted 
by scribbles and multiple animated stamps. 
Otherwi.se, E-mail is limited to text only. 
More agents should become obvious once 
AT&T opens up its Market Square virtual 
shopping mall on Person¬ 
aLink. AT&T promises 
that a mall filled with such 
stores as Land’s End and 
Tower Records will be on¬ 
line early this year. 

All Together 

Sony has packed Magic 
Link with all the capabili¬ 
ties that the laws of physics, battery life, 
and its design budget will allow. It’s at¬ 
tractive and relatively rugged but could 
easily use more memory and a better 
screen. The well designed Magic Cap soft¬ 
ware is a pleasure to use, and the included 
applications are solid enough to handle 
daily chores. 

You won’t want to write anything longer 
than three paragraphs without the keyboard, 
but you might be quite happy to keep it on 
your desk to handle your communications. 
You’ll be even happier if you spend time on 
the road and need something to juggle mes- 
.sages, faxes, and phone numbers. The com¬ 
bination of PersonaLink, the pager option, 
and the Magic Cap operating environment 
make this one of the best integrated pack¬ 
ages for keeping it all together. ■ 


Peter Wayner is a BYTE consulting editor. 
You can reach him on the Internet or BIX at 
pwayner@hix. com. 
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Video for Free 


Thanics to now hardwaro and software technologies, accelerated 
motion-video playback is no longer a premium, and MPEG Is on the move 


STANFORD DIEHL AND 
GREG LOVERIA 

A very short time ago, accelerated 
playback of digital-video files 
was a value-added feature that 
differentiated the commodity market for 
Windows graphics cards. A number of 
technological and market developments 
promise to drive motion-video playback to 
the mass market. Given the power of to¬ 
day’s mainstream hardware, video band¬ 
width can now be negotiated across a lo¬ 
cal bus instead of the slower system bus, 
and high-end CPUs can crunch more so¬ 
phisticated decompression algorithms. 
Video-enhanced titles for training, refer¬ 
ence, education, and entertainment are in 
high demand. And virtually every graph¬ 
ics-chip vendor, enabled by Microsoft 
Windows’ DCI (Display Control Inter¬ 
face), has announced a graphics architec¬ 
ture to support full-motion playback of 
digital video. 

Digital-Video Playback 

A number of factors affect video playback 
quality under Windows. The first frame 
rate, measured in frames per second. To 
ensure quality, the video must be captured 
at an acceptable frame rate. The standard 
for TV-quality, full-motion video is 30 fps. 

Video for Windows will drop frames to 
match the capability of the playback hard¬ 
ware, producing a fluid or jerky motion 
depending on the system it’s played back 
on. The number of colors the sequence 
was captured at also affects quality be¬ 
cause more data flows across the video 
adapter’s data bus. If the video sequence 
was captured at 24-bit color depth, you 
have three times more data to move across 
the display bus than with an 8-bit (256 col¬ 
ors) video clip. 

An uncompressed 24-bit video file, 
recorded at 640- by 480-pixel resolution 
and at 30 fps, would require a throughput 
rate of over 26 MBps. Clearly, the video 
data must be compressed. Compression 
not only allows more video to be stored 
on your computer’s hard drive, it also low¬ 
ers the bandwidth requirements for video 
playback. 

While compression algorithms signifi- 



Both the Diamond Stealth 64 VRAM and 
Jazz Jakarta start from a baseline graphics 
engine with integrated motion-video 
acceleration, and both offer snap-on 
upgrade modules. The Jakarta (left) includes 
a Tseng Labs graphics engine. Viper f/x 
video accelerator, and hardware MPEG 
decompression on-board. Upgrade modules 
add a cable tuner and NTSC/PAL output. 

The Stealth 64 VRAM (below) includes S3’s 
new single-chip graphics/video accelerator. 
Add-on modules support MPEG 
decompression and video capture. 


limitations. RealMagic had no on-board 
VGA. Digital-video boards have typically 
relied on VGA pass-through, routing the 
VGA signal across a feature connector. 
Given the bandwidth limitations of a stan¬ 
dard VGA feature connector, the graph¬ 
ics subsystem is confined to a maximum 
640- by 480-pixel screen resolution. The 
feature-connector architecture has also 
been plagued by performance and com¬ 
patibility problems. 

Color shifts and shimmering problems 
afflict .some models of VL-Bus cards when 
connected to RealMagic through the VGA 
feature connector. According to Sigma, 
this problem is caused by the way the 
VESA (Video Electronics Standards As¬ 
sociation) pass-through specification de¬ 
livers MPEG 1 video’s 15-bil color depth 
(the same color depth as NTSC TV) to a 
VL-Bus display adapter working in high¬ 
er color modes. 

Sigma recently announced RealMagic 
Rave, its MPEG playback adapter with an 
on-board graphics accelerator. It will con¬ 
tinue to offer RealMagic Lite as well, but 
if you opt for the feature-connector solu¬ 
tion, you should call Sigma first and make 
sure your VL-Bus adapter works correct¬ 
ly with RealMagic. Despite the limitations, 


cantly reduce bandwidth re¬ 
quirements, they demand in¬ 
tensive computational resources. 

Dedicated hardware has been 
required to decompress the 
video data at an acceptable rate 
while the host CPU took care of other 
chores, .such as color space conversion (con¬ 
verting the video data from the compressed 
YUV format used for motion video to the 
RGB format necessary for display on com¬ 
puter monitors) and video scaling (scaling 
algorithms help maintain video quality 
when the video window is stretched beyond 
the captured size). 


Video Playback’s First Pass 

Digital-video boards for Windows have 
been available for quite .some time, but 
they have been expensive and difficult to 
install and use. Sigma Designs was the 
first company to successfully bring digital- 
video playback to a mainstream audience 
with its RealMagic board (dubbed Reel- 
Magic at the time). RealMagic provided 
hardware-based decompression of MPEG 
video files. Sigma employed C-Cube’s 
CL450 video proces.sor along with its own 
proprietary video-acceleration chip (called 
Hccolo) to perform all pixel interpolation, 
line doubling, smoothing, and scaling al¬ 
gorithms. 

RealMagic proved that there was a mar¬ 
ket for MPEG decompression boards, even 
at a time when few MPEG titles were 
available, but the board suffered from some 
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Hardware Video Acceleration 
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video accelerator 


Before the release of DCI, a specialized video accelerator could only provide scaling services for digital-video clips. Video for 
Windows required the CPU to perform decompression and color space conversion, passing RGB data on to the graphics 
subsystem. A DCI-compliant video codec can check for the presence of video hardware and, if a video accelerator is present, 
can pass unconverted YUV data directly to the video subsystem for color space conversion and video scaling. With more 
control over video playback, graphics-chip vendors have devised innovative architectures for efficient video acceleration within 
Windows. 


RcalMagic continues to be a driving Ibrce 
in pushing MPEG 1 as a major digital- 
video standard. With a compatible graph¬ 
ics adapter, the quality of video is out¬ 
standing. However, RealMagic does not 
accelerate more common software codecs 
such as Microsoft’s Video 1, Intel Indeo, 
and SuperMac Cinepak. 

VideoLogic’s AVI Accelerator 

One of the first single-board solutions for 
graphics and video acceleration is Video- 
Logic’s 928Movie. The card uses S3’s 
86C928 graphics accelerator with 32-bit 
memory interleaving. The primary pur¬ 
pose of the 928Movie is to accelerate mo¬ 
tion-video playback of Indeo, Cinepak and 
Microsoft Video 1 digital-video files. 

The 928Movie uses VideoLogic’s cu.s- 
tom PowerPlay32 Digital Movie Acceler¬ 
ator ASIC (Application-Specific IC) and 
SmoothScale algorithm for YUV-to-RGB 
color space conversion and video scaling. 
The result is excellent full-motion play¬ 
back even for video stretched beyond a 
320- by 240-pixel window. Subjectively, 
though, we found that the AVI clips—even 
with the 928Movie’s help—did not ap¬ 
proach the quality of MPEG digital video. 
The motion is smoc^th, but the picture qual¬ 
ity is somewhat blocky because of codec 
limitations. An announced upgrade to the 
Indeo codec may help. 


The 928Movie also hosts a VMC 
(VESA Media Channel) architecture. The 
VMC provides an optimized data path for 
passing video data to other video compo¬ 
nents, such as capture cards, codec accel¬ 
erators, or scan converters. By using the 
VMC, video components avoid passing 
data across the host .system bus. Unfortu¬ 
nately, the general market has not em¬ 
braced the VMC. 

One of the VMC options VideoLogic 
offers is a hardware MPEG decoder. The 
$349 MPEG Player occupies a second slot 
and, like Sigma’s RealMagic, uses C- 
Cube’s CL450 acceleration chip. Video- 
Logic also employs its own Powerstream 
ASIC, a video-acceleration chip that works 
in conjunction with the CL450. Color 
palette shifts didn’t affect video data 
passed across the VMC, even when we 
used the same graphics accelerator that 
caused problems with the RealMagic 
adapter. 

We found the quality of VideoLogic’s 
928Movie, coupled with the MPEG Play¬ 
er adapter, simply superb. A 928Movie 
matched with the MPEG Player delivers a 
unified, expandable solution for acceler¬ 
ating AVI (Audio Video Interleave) and 
MPEG digital video. VideoLogic is now 
shipping a PCI (Peripheral Component In¬ 
terconnect) adapter, the PCIMovie, with 
the PowerPlay32 video accelerator, a Weit- 


ek P9100 graphics accel¬ 
erator, and the VMC ar¬ 
chitecture. 

The DCI Interface 

Before Intel and Microsoft 
released the software DCI 
layer, video accelerators 
such as the PowerPlay 
were very limited in what 
they were able to do. This 
limitation was not inherent 
to the chips themselves; 
video-playback software 
that could not take advan¬ 
tage of the specialized 
hardware imposed it. 

Before DCI, Video for 
Windows would use the 
host CPU for compression 
and YUV-to-RGB conver¬ 
sion and then pass the 
RGB data to the video sub¬ 
system. Under this sce¬ 
nario, a specialized mo¬ 
tion-video chip would get 
the data only after it was 
converted to RGB format. 
The only video function 
left for it to accelerate was video scaling. 

DCI is a low-level interface that allows 
the video-playback software direct access 
to hardware-specific capabilities of the 
video subsystem. DCI coordinates with 
the Windows GDI (Graphical Device In¬ 
terface), allowing the GDI to be bypassed 
for video playback when appropriate. DCI- 
compliant applications can check for the 
presence of specialized video hardware 
through the hardware’s DCI driver. The 
DCI driver can then directly access the 
video frame buffer to dramatically im¬ 
prove throughput. With DCI, the video ac¬ 
celerator’s driver can in.struct the playback 
.software to pass YUV data to it, allowing 
the video chip to perform color space con¬ 
version instead of the host CPU (see the 
figure “Hardware Video Acceleration”). 

Windows Accelerators Do the Video Thing 

The DCI design enables a device-indepen¬ 
dent way for digital-video codecs to access 
specialized hardware features. DCI promis¬ 
es to drive innovation from both the soft¬ 
ware end and the hardware end. The graph¬ 
ics subsystem can now request raw YUV 
data and then process the video data totally 
within the confines of the graphics archi¬ 
tecture. The graphics-chip vendors have re¬ 
sponded with a flurry of announcements, 
heralding optimized motion video and 
graphics acceleration within a coordinated 
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Packetized Multimedia 


B rooktree (San Diego, CA, (619) 452- 
7580) plans to take multimedia inte¬ 
gration a step further by combining video, 
graphics, and audio data within its BtV Me¬ 
dia Stream chip set. The chip set supports 
accelerated graphics at up to 1280- by 
1024-pixel resolution, 16-bit stereo sound, 
and full-motion (30 fps) video windows. A 
single media controller caches 
audio, video, and graphics 
data types into a common 
buffer (called the Media- 
Buffer). The Video-memory- 
based Media Buffer feeds a 
special RAMDAC (dubbed the 
PACDAC) that can store pack¬ 
etized data. 

All multimedia data is con¬ 
verted into small data pack¬ 
ets that stream across a high¬ 
speed internal bus and are 
stored in the MediaBuffer (see 
the accompanying figure). Au¬ 
dio packets are passed back 
through the controller to the 
audio chip. The compressed 
display data consists of sep¬ 
arate graphics, video, and cur¬ 
sor packets that flow along a 
200-MBps bus to the PACDAC. 

The MediaBuffer Is logically 
separated into a graphics 
frame buffer and a video 
frame buffer, so that video 
and graphics can remain in 


their own color space. The PACDAC per¬ 
forms color-space conversion and video 
scaling as it sends the RGB data to the 
screen. Retaining separate color spaces 
enables graphics and video to display at In¬ 
dependent color depths. Video can remain 
In its most compact format until converted 
by the PACDAC. A MediaStream-based 


graphics card will be able to support 1024 
by 76S-pixel by 256-color resolution on 
the Windows desktop while also displaying 
true-color video playback in a window. 

Brooktree will target BtV MedtaStream 
at both the add-in card market and as a 
motherboard component of PCI-based Pen¬ 
tium PCs. 


Brooktree's BtV MediaStream 
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architecture. Some architectures are already 
in place but will benefit greatly from the 
DCI initiative, 

Weitek Corp. (Sunnyvale, CA, (408) 
738-8400) uses a dedicated chip—the 
Video Power coprocessor—^for video scal¬ 
ing, color space conversion, and dithering 
(to emulate high-color video in 256-color 
mode). And yet Weitek also integrates 
video and graphics acceleration into a sin¬ 
gle architecture. Unlike earlier feature-con¬ 
nector solutions, the Weitek Power 9100 
graphics controller and the Video Power 
coprocessor share a single video-memory 


frame buffer (see the figure, “Video Ar^ 
chitectures”). The shared frame buffer not 
only reduces the co.st by requiring less 
video memory, it also enhances perfor¬ 
mance by passing video data along the 
frame-buffer bus instead of the system bus. 

The Tseng Labs (Newtown, PA, (215) 
968-0502) architecture relies on a single 
frame buffer. A shared frame buffer re¬ 
quires two memory controllers that must 
negotiate for access to the video memory. 
Instead of arbitrating the frame buffer be¬ 
tween the video processor and graphics 
accelerator, the Tseng Labs W32p graph¬ 


ics chip uses a “multiport cache” design. A 
fast cache sits on the front end of the 
W32p. YUV data flows to a Viper entry 
port of the VGA (Viper is the Tseng Labs 
video-acceleration chip). The Viper ac¬ 
cepts the data, converts and scales it, and 
then loads it into the mullipoft cache, AH 
the display data—video and graphics—is 
then stored in the frame buffer. The single¬ 
frame buffer design avoids any latency 
caused by arbitration between two con¬ 
trollers for buffer access, 

Tseng Labs’ latest video accelerator, 
the Viper f/x supports screen resolutions of 
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Video Architectures 


a) Dual Frame Buffer 

To screen 



I/O Bus 


In a dual-frame-buffer architecture, the 
video-acceleration board pEugs Into the 
host system's I/O bus and connects to 
an existing graphics adapter via the 
feature connector. Each accelerator 
uses its own video memory and DAC 
[D/A converter). The feature connector 
limits screen resoiution to 640 by 4S0 
pixels and suffers from incompatibilities 
with some board combinations. 


b) Shared Frame Buffer 

To screen 

± 


Video 

memory 


Arbitration for 
buffer access 



Video 

controller 

Graphics 

controlter 




With a shared-framabuffer Interface, the 
graphics accelerator and video processor 
share one video-memory buffer, lo'wenng 
memory requirements. Both accelerators 
teed the buffer, and each requires its 
own controller to arbitrate access to 
video memory. 


I/O Bus 


c) Stn|je Frame Buffer 

To screen 



I/O Bus 


A single-frame buffer routes converted 
video data through tl^e graphics 
controller. Ali the display data—video 
and graphics—is than stored in the frame 
buffer. No buffer arbitration is needed 
because the graphics controller alone 
feeds the buffer. The slngle-frame-buffar 
architecture also requires only a single 
communications port to Video memory, 
so inexpensive ORAM can be used 
Instead of dual-ported video memory. 


up to 1024 by 768 pixels hy 24-btt color. 
Tseng Lab.H has also announced a single¬ 
chip solution for graphics and video ac¬ 
celeration. The company will continue to 
miirket a dedicated video pmeessor as well, 
claiming that a dedicated video accebrator 
can support a wider range of video for¬ 
mats and funciionality. A dedicated pro¬ 
cessor does not have to make as many size 
and cost trade-offs as a single-chip archi¬ 
tecture, so it can support a wider range of 
YUV conversions, for instance. 

By the same logic, a dedicated proces¬ 


sor could suppoit more sophisticaied in¬ 
terpolation algorithms than is possible 
with a single-chip architecture. To scale 
video beyond native size, video chips must 
add pixels to enlarge the video window. 
These pixels can be created by replica- 
tion (simply replicating an adjacent pixel) 
or by interpolation (using an algorithm to 
determine the optimum characteristics of 
the pixel). Clearly, interpolation is the 
preferred method, but interpolation algo¬ 
rithms vary widely. At the most basic lev¬ 
el, the chip could simply average the col¬ 


or values of two adjacent pixels and create 
the new pixel with the resulting color val¬ 
ue. Very little memory would be required 
to process this logical operation. But as 
more sophisticated algorithms are em¬ 
ployed for pixel intetpolation, more mem¬ 
ory and chip complexity are required as 
weIL Again, these requirements may ex¬ 
ceed the size and cost limitations of a sin¬ 
gle-chip solution. 

Jazz Multimedia’s Jakarta board uses the 
Tseng Labs chip combination—the Viper 
video accelerator and the ET4000AV32P 
graphics accelerator—as a base platform 
to build a modular video solution. The stan¬ 
dard Jakarta board delivei^ video-playback 
acceleration, including hardware MPEG 
decompression and graphics acceleration. 
Snap-on modules add a TV tuner and 
NTSC/PAL output. The Jakarta represents 
a strategy many graphics vendors will 
adopt: Deliver a standard video-playback 
solution on the graphics card and add high- 
er-end runciionalily through modular com¬ 
ponents, The latest version of MG A Im¬ 
pression Plus starts with a 64-bit graphics 
accelerator and DC! driver; a snapKin mod¬ 
ule includes the new 64-bit PowerPlay64 
and a VMC connector to support any other 
VMC-compatible video hardware. 

On-the-Fly Video 

Alliance Semiconductor (San Jose, CA, 
(408) 383-4900) takes a similar approach to 
the Tseng Labs single-buffer design, but 
the Alliance ProMotion-3210 chip per¬ 
forms scaling and color space conversion as 
the video data shifts out of mentory and to 
the screen. As the screen is being refreshed, 
the chip can switch color depth on-the-lly 
as it scans across the screen, .sending 256 
colors to the graphical desktop and 24-hit 
color to a video window. The single-chip 
solution supports full-motion, 24-bit video 
acceleration along with 1024- by 768-pix- 
el by 256-color graphics acceleration with¬ 
in a single megabyte of DRAM. Alliance 
claims that its chip can enable motion-video 
acceleration for an additional cost of less 
than $ 10 per system. 

Once again, DCI is the key to this tech¬ 
nology. DCT creates a surface in video 
memory that can be on-screen or off¬ 
screen. This surface is an area that the 
video codec can write to directly. Different 
vendors take advantage of this capability in 
different ways. Currently, many imple¬ 
mentations perform video scaling and col¬ 
or space conversion before sending the 
processed data to the frame buffer. Scaling 
and conversion in real lime requires high¬ 
speed circuitry that can match the refresh 
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When you invested in SCSI bus performance, 
this probably wasn’t what you had in mind 



Fpr off-the-shelf delivery, coll TCC ot 
1-800-TEC CABL (1-800-832-2225). 


Give your bus a boost with FPT. 

Data transmission problems on your peripheral bus can 
decrease your system’s performance. Now, you can buy 
tbe same breakthrough technology that the top OEMs 
are specifying for their top-of-the-line systems. 

Every peripheral on your bus is probably connected by a 
connector from a different company, and tied to the end 
of cable by who-knows-who. Any difference in impedance 
can cause signalling errors, resulting in bottlenecks and 
inefficient data transmission. 

Forced Perfect Termination was developed cooperatively 
by Aeronics and IBM to solve the problems of reflections in 
data transmission, when high-performance computers are 
Installed with peripherals from multiple vendors. 

First with Forced Perfect Termination, our active terminators 
purposely mismatch impedance higher and lower than the 
impedance of the transmission line, convincing th e system 
that it is seeing a perfect impedance match. Because our 
temiinators provide higher noise immunity resulting in 
improved data integrity, you can transfer data faster and 
farther wliile improving overall SCSI system reliability. 
Depending on your application, we offer a full line of FPT 
prciducts — the FFr-3“ Silver Series, the FPT-IS""' Gold 
Series for 50-pin fast SCSI performance, and the new FPT- 
27"'Tlatinum Series, a 68-pin wide-SCSI tenninator. 



And the best news is that, because the SCSI bus only needs 
terminators at the beginning and end, you can solve this 
problem for surprisingly litde cost. Customers like Chase 
Manhattan spent days and thousands of doDars trying to 
pinpoint the problem; only to discover that the solution was 
to replace the no-name passive terminators 
that came with tlieir external drives and 
printers, with the original American- 
made FPT terminators from Aeronics. 

Cheap passive terminators can’t touch the performance of 
Aeronics’ active FPT terminators. And copycat products are 
generations behind in terminator technology, VVith a full 
line of FPT products, Aeronics is the undisputed leader in 
terminator engineering and manufacturing — our business is 
terminators, not connectors. That’s why when companies 
like IBM, Unisys, Sun and Chase Manhattan need a solution 
to troublesome SCSI bus performance, tliey specify 
Aeronics’ FPT terminators. 

Fax us your system configuration along with the problems 
you’re experiencing and we wUl fax back a solution. All 
x^eronics products are 100% electrically tested, burned in, 
and backed by our full 
two-year warranty. 
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Turning concepts into reality. 


FAX (512) 258-8441 • TEL. (512) 258-8040 • 12741 Research BlvtL, Suite 500 • Austin, TX 78759 
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Video for Free 



Two early harbingers of the coming wave of low- 
cost PC-based video accelerators: Sigma Design’s 
RealMaglc MPEG decoder (below) and 
VideoLogic's 928Movie (above), one of the first 
cards dedicated to accelerated playback of AVI 
files. The 928Movie was also first to implement 
the VESA Media Channel. 

rate of the computer monitor, but overall 
cost is lower because a small amount of 
DRAM can be used effectively. In addi¬ 
tion, the Alliance chip delivers true high- 
color video, instead of resorting to dither¬ 
ing to simulate high color in the video 
window. 

All-in-One Chips 

The trend is clearly toward integrating all 
video- and graphics-acccicration compo¬ 
nents onto a single slab of silicon. S3 (San¬ 
ta Clara. CA, (408) 980-5400) has intro¬ 
duced the Vision868 (DRAM-based) and 
Vision968 (video-memory-based) Multi- 
media accelerators. The Vision series in¬ 
tegrates a 64-bit graphics engine, color 
space conversion, scaling, and dithering 
on a single chip. The latest version of Di¬ 
amond MultiMcdia’s Stealth 64 VRAM 
series will soon offer an extensible archi¬ 
tecture featuring the Vision968. The base¬ 
line adapter comes with graphics and video 
acceleration; add-on modules enrich the 
architecture with MPEG playback and 
video capture. 

Similarly, Cirrus Logic (Fremont, CA, 
(510) 623-83(K)) has announced its Mo¬ 
tion Video Architecture. Cirrus goes even 
further than S3: TTie company not only in¬ 
tegrates a graphics engine and video ac¬ 
celerator into its CL-GD5440 chip but also 
packs in a 24-bit DAC (D/A converter) 
for good measure. Internally, the chip uses 
a single frame buffer that supports differ¬ 
ent color depths between video and graph¬ 
ics. The company has also announced an 
800- by 600-pixel LCD VGA controller 


with integrated video accelera¬ 
tion. 

Perhaps the most ambitious 
new architecture is Brooktree's 
MediaStream (see the text box 
“Packetized Multimedia"’). Medi¬ 
aStream sends multimedia packets 
to a specialized DAC that decodes 
the packets on-the-fly. Brooktree, 
along with other chip vendors, is 
already shipping a video-enabled 
DAC that performs on-the-fly col¬ 
or conversion and .scaling. These 
video DACs are pin-compatible 
with existing DACs; theoretically, 
a board maker could simply plug 
in the video DAC to video-enable 
an existing graphics adapter. In operation, 
though, the graphics accelerator must be 
able to let the video DAC know that YUV 
data is being passed to the DAC for con¬ 
version and scaling. Not all graphics chips 
deliver the signaling requirements to support 
a pin-compatible video DAC. 

And the Winner is ... 

After all these new digital-video solutions 
come to market, the big winner could be 
the MPEG video codec. MPEG is gener¬ 
ally accepted as a higher-quality codec 
than Indeo or Cinepak. In fact. MPEG I 
was specifically designed for high-quality 
playback from a single-speed CD-ROM 
(150 KBps). Unfortunately, the high com¬ 
pression ratios supported by MPEG (up 
to 200 to I) require .sophisticated algo¬ 
rithms and, hence, intensive computation¬ 
al resources. The demands of MPEG de¬ 
compression created the market (that 
RealMagic currently owns) for MPEG 
boards. 

But these new video-playback architec¬ 
tures pre.sent a clear threat to hardware 
MPEG decompression boards. With other 
processor-intensive tasks such as color 
space conversion and video scaling being 
off-loaded to mainstream graphics adapters, 
high-end host CPUs can now handle real¬ 
time MPEG decompression. In fact, many 
of the graphics chip makers plan to ship a 
software-ba.sed MPEG player from Xing 
Technology (Arroyo Grande, CA, (805) 
473-0145) with the new video-enabled 
graphics accelerators. Consumers will then 
be able to play MPEG-1 CD-ROM titles 
without dedicated MPEG hardware. 

Commodity Video 

By midyear, graphics adapters with ac¬ 
celerated playback of digital video will be 
in the same commodity market as today’s 
Windows accelerators. This is great news 


if you appreciate the latest applications 
and multimedia titles that feature motion- 
video clips. But it will require more un¬ 
derstanding of video technologies. A ven¬ 
dor’s claim of “video accelerated” will not 
necessarily translate into high-quality, full- 
motion video playback. The video tag will 
be somewhat like the claims of “all nat¬ 
ural” on supermarket shelves. More than 
ever, you’ll need to do your homework to 
make sure you’re getting what you think 
you are. ■ 


Stanford Diehl is director of BYTE reviews. 
You can reach him on the Internet or BIX at 
sdiehl@hix.com. Greg Lweria is a technical 
writer, animator, and consultant. He is also 
a contributing editor for McGraw-Hill's 
DataPro books and president of the Nation¬ 
al Association of Music Shareware. Greg 
lives in Binghamton, New York and can he 
reached on the Internet or on BIX at love- 
ria@hix.com. 
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Make Bufletproof SQL Queries 
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ESPERANT Query ['■Fll 

[-1 SQL 

TF 

SHOW CUSTOMERS.NAME 

SELECT DISTINCT T1.NAME. T1 .PHONE. 


CU^OMERS.PHONE, STREET- CITY 

T1 .STREET, n .CITY, T1 .STATE 


AfJO CUSTOMERS.STATE | 

1 FROM CUSTOMERS n 



RestJl 



CUSTFOMERS-NAME 

1 CUSTOMERS.PHONE1 CUSTOMERS.STREET 

j CUSTOM 

1 

^ERtCAN BUTCHER BLOCK 

|20325566&G 

12/ East Street 

New Hsvei 

2 

BARN DOOR FURNITURE 

2122380123 

310 Lea Road 

New York 

3 

BOND DINETTES 

£1/2379002 

2100 DixwellAve 

Boston 

A ; 

CARROLL CUT-RATE 

213GG2S0G5 

1294 Blue Hills Road 

Los Angelc 

s 

MILFORD FURNRUflE 

203934S644 

123 New Haven Avc 

Milford 

G 

PORCH AND RATIO 

4T5/B22222 

534 State Street 

SanFrands 

7 

RAILROAD SALVAGE 

203BS31052 

160 Avon Ave. 

Bridgepon 

B 

SHEFFIEU} SHOWROOMS 

21277Z053S 

821 Grand Ave 

Brooklyn 

9 

SPECTOR FURNITURE 

5082281354 

123 Fovder Street 

New Bedfoj 

10 

VISTA DESIGNS 

2037091414 

420 Wlnthrup Street 

Stamford | 


Ttie Query System lets you ci^e queries in Esperanrs English-like language. The SQL translation is aEitomatically 
dis|i4ayed in a separate window. The results of the query appear at the hottoin. 


DAVID S. LINTHICUM 

C an the vice president of your 
company use SQL to create ad 
hoc database queries and re¬ 
ports? Is the very thought so farfetched 
that it makes you smile? If so, youVe 
probably all too aware of the harsh reali¬ 
ty of end-user database querying: Non¬ 
technical users are as unready, unwilling, 
and unable to write SQL in the 1990s for 
ad hoc database access as they were to 
write COBOL for the same purpose in 
the 1980s. 

Severd products, including PowerSoft’s 
PowerViewer and Microsoft Access, have 
entered the market in response to the need 
for ad hoc database access that’s easier for 
users to work with. These tools provide 
an intelligent layer between you and the 
language through a point-aod-click graph¬ 
ical interface. Even with such help towards 
constructing SQL statements, though, you 
might find SQL too complex and vulner¬ 
able to human error. 

Software AG’s Esperant offers a 
friendlier, less error-prone way to get at 
data without going through the pain of 
generating your own SQL statements. 
The Windows-based program delivers an 
intuitive interface and protects users from 
the complexities of SQL, and from them¬ 
selves. It also provides an easy means of 
defining, customizing, and protecting 
data. Esperant supports most databases, 
including Sybase, Oracle, ADABAS 
SQL, Rdb, DB2, and most ODBC (Open 
Database Connectivity) or QELIB data 
sources. 

The Tool Set 

Esperant consists of two major subsys¬ 
tems: the Query System and the Admin¬ 
istration System. The Query System helps 
you construct queries and reports by writ¬ 
ing statements in an English-like, propri¬ 
etary Esperant language. You can enter 
infonnation in an intuitive graphical in¬ 
terface that offers expert assistance, or 
you can create SQL statements directly. A 
set of interface components let you cre¬ 
ate, save, and recall queries as well as re¬ 
ports. You can then lake the results of any 
query and export the information to other 


applications. 

The Administration System is a tool de¬ 
signed more for database administrators 
than for casual users. It lets you create con¬ 
ceptual views of the database (called 
DataViews), as well as specify centralized 
.security, user privileges, and resource con¬ 
straints. 

Hiding SQL 

Esperant differs from competing SQL in¬ 
terfaces in that it can isolate you from the 
SQL layer while guiding you with an ’*ex- 
pcrt system” interface. It uses its own SQL 
Expert running behind the scenes to en¬ 
code and control the SQL rules and data¬ 
base descriptions so you don’t have to 
deal with the details. Before defining a 
query, the SQL Expert gets information 
about the databases it is using, storing it in 
an Esperant DataView. Using this infor¬ 
mation, the expert system determines how 
you can best deal with the database struc¬ 
ture, disallowing mistakes and providing 
vital information during the construction 
of the query. 

You deal with the Query Assistant, 
which tells you how to construct each data¬ 
base query to assure success and accuracy. 
As you use the Query Assistant’s point- 
and-click interface to define your query, 
Esperant generates Esperant language 


statements as well as SQL in separate win¬ 
dows. The SQL Expert works behind the 
scenes as you define your query, instantly 
changing and displaying only valid query 
clauses, tables, and columns. With SQL 
Expert on the job, it’s hard to make an 
SQL syntax error. 

For example, to select and display in¬ 
formation from a customer table using 
Query Assistant, you use the mouse to 
choose both the table and the columns you 
want to see. You simply select from lists; 
you don’t need to know the structure of 
the database. You can then further define 
the query by adding more selection crite¬ 
ria or calculations. 

Simply pul, the Esperant language is 
easier to comprehend than SQL. Esperant 
expresses the query using structured Eng- 
lish-like syntax that lets you “talk” to the 
database. You can use SQL or the Esper¬ 
ant language to create or modify a query, 
but you don’t really need to know either 
when using the Query Assistant. Once 
you’re happy with the query, you simply 
choose Run Query from the Query Assis¬ 
tant or from the icon bar, and the infor¬ 
mation you requested appears on the 
screen. From there, you can save your 
query, prim the information, define a for¬ 
ma! report, or move the information to a 
spreadsheet. cantinued 
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Make Bulletproof SQL Queries 


Right Syntax, Wrong Result: How SQL Can Go Awry 

Esperant's SQL Expert is designed to prevent you from making choices that, though syntacticaily correct, violate the underlying logic 
of the query, producing inaccurate reports. Software AG offers the following scenario to iliustrate how such a mistake can happen. 
Start with a database that consists of the foilowing three tables for customer name, orders, and order detail: 



To create a query that returns each customer's total number of orders and order dollars, most query tools would allow a point-and- 
click query that generates the underlying SQL SELECT statement below. The database would perform the required joins to construct 
the following (undisplayed) table: 


SELECT TiXNAHE.SUM{T2.ORDERS), 
SUMCT3.0TY) 

FROM CUSTOMER Tl, ORDER TZ, 
ORD£R„DETAIL T3 
WHERE TUCUSTf^ = TZ.CUST# 
AND TZ.ORD# = T3.OR0# 

GROUP BY TKCKAME 



SQL wouid then do the summing against the internal table, displaying the following report: 



The SUM(ORDEH$) results, though they look fine at first glance, are actuaily incorrect Thats because ORDER$ has been duplicated 
for each Order Detail record, causing It to be overstated when the summing is performed. 

According to Software AG, only a user with a good grasp of SQL theory would have known that summing at two levels of detail in 
the same SELECT statement would produce erroneous results. Unlike most query tools, Esperantos SQL Expert would have grayed 
out the QTY column the instant you chose to SUM the ORDER$ column. The query would produce the following SQL code along with 
the correct report table: 


SELECT Tl.CNAME, SUM(T2.ORDERS 5 
FROM CUSTOMER Tl, ORDER TZ 
WHERE Tl.CUST# - TZ.CUST# 
GROUP 8Y Tl.CNAME 


CNAME 

SUM 1 
ORDERS 

1 Acme Manufacturing 

B 1 

[ Custom Supplies_ 

10 I 
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Esperant has no trouble performing 
complex queries using multiple databases 
and joins. For example, you can display 
the total sales (from an order table) for 
each customer (from a customer table) 
who ordered more than three products. 
To define the query, you can use Query 
Assistant to walk through each step, or 
you can enter the Esperant language di¬ 
rectly. 

One of the best things about the Query 
Assistant is that it uses an expert system 
that “understands’’ the database and knows 
what operations can be performed on par¬ 
ticular columns and tables. In other words, 
it doesn’t give you the opportunity to make 
mistakes. For instance, when selecting 
columns defined as characters. Query As¬ 
sistant automatically grays out such nu¬ 
merical operations such as total, average, 
minimum, and maximum. If it allowed 
you to perform these operations, you’d get 
SQL syntax errors or, worse, the wrong 
data. Other products, such as Microsoft 
Access and PowerViewer have yet to im¬ 
plement this type of protection, but in Es¬ 
perant, it’s what lets Software AG guar¬ 
antee that the program won’t produce 
erroneous query results. 

Reporter Notes 

It doesn’t take long to master the Query 
Assistant; once you’ve done so, it’s time to 
see how Esperant can take the results of 
your queries and create professional-look¬ 
ing reports. From the Query System main 
menu, you select Format Result. The Es¬ 
perant Reporter then uses a “banded” ap¬ 
proach to create a report, in which each 
band represents a section of the report. In 
true Esperant fashion, the Reporter pro¬ 
vides a Helping Hand (wizard) feature that 
automatically generates basic columnar, 
cross-tab, mailing-label, or row-oriented 
formats. 

If you need to do further customization 
or create a report from scratch, Esperant 
handles that, too. Creating a report is just 
a matter of dragging and dropping such 
items as data fields and text labels onto 
your report. You also have controls for 
grouping, sorting, subtotaling, and gener¬ 
ating special effects, such as fonts, colors, 
drawing tools, shading, or even embed¬ 
ding of OLE 2.0 objects. To create calcu¬ 
lated fields, you have a choice of Esper- 
ant’s own Reporter BASIC language 
or—if you’re feeling bold—SQL. The Re¬ 
porter lets you combine the results of sev¬ 
eral Esperant queries using different data¬ 
bases, and even different database engines 
in a single report. 


Administrative Assistance 

If you need to do some basic database ad¬ 
ministration, you use the Administration 
System to create Esperant Data Views and 
administer access to the databases. Al¬ 
though they’re not required for query and 
report operations, DataViews can trans¬ 
late the physical view of the database into 
a business view that’s easier for most peo¬ 
ple to understand. 

The tables and columns in the databases 
become business categories and items, so 
you can select tables and columns with¬ 
out understanding the database structure 
or SQL. Moreover, DataViews provide 
the data semantics that the SQL Expert 
system employs, protecting you from se¬ 
mantic errors. 

To create a Data View, you simply select 
AutoBuild from the File Menu and choose 
a connection type (e.g.. Entire Access, 
Q+E Library, ODBC, Oracle Native, 
Sybase native, or TcchGnosis SequeLink). 
From there you select your database source 
and specify the storage location for your 
DataView (each DataView must have its 
own directory). The final step is the Op¬ 
tions dialog box, where you let Esperant 
know if you want to include tables, views, 
synonyms, or a combination of the three. 
After that, your DataView is generated au¬ 
tomatically, and it is ready for use in the 
Query System. 

In addition to defining DataView, the 
Esperant Administrator also lets you add 
and delete users and user 
groups from the database. 

The program allows the 
administrator to assign all 
users unique IDs and 
passwords, which in turn 
are mapped to a user 
group. You can also set 
resource limits for each 
user group, restricting the 
amount of time one can execute a query, as 
well as the number of records one can re¬ 
trieve in a single operation. 

2.1 = 1.0 

Despite the fact that Esperant is idendfied 
as version 2.1, this is really the first re¬ 
lease of the product, and it has a few kinks 
to work out. First of all, Esperant doesn’t 
provide business graphics. Some compet¬ 
ing query tools can create pie, bar, and 
line charts, along with other ways to rep¬ 
resent your data graphically. On the other 
hand, Esperant makes it easy to export the 
data to spreadsheets that support graph¬ 
ics. Built-in graphics will show up in an 
upgrade planned for later this year, ac¬ 


cording to Software AG. 

Another problem involves poor links 
with other applications. If you want to in¬ 
tegrate the power of Esperant with other 
applications using DDE or OLE, you’re 
going to be disappointed. Esperant can 
only act as a DDE server: It can send data 
to other applications, but it can’t receive 
data (Software AG says you wouldn’t ex- 
pxjct a read-only tool like Esperant to have 
this capability anyway). Esperant can act as 
an OLE 2.0 client, allowing the embed¬ 
ding of images inside reports, but it does 
not take advantage of all OLE capabili¬ 
ties. Full OLE support is planned for the 
new version, scheduled for released in 
mid-1995. 

There are a few bugs in Esperant as 
well. During my testing, it produced a few 
Windows GPFs (General Protection 
Faults) which were only .solved by shut¬ 
ting down and restarting Windows. Expe¬ 
rienced Windows users might take such 
crashes in stride, but this problem will an¬ 
noy the less technical—Esperant’s prima¬ 
ry target audience. (Software AG reports 
no serious complaints from customers who 
have also experienced GPFs, which it con¬ 
siders an unpredictable phenomenon of 
Windows memory management that a sin¬ 
gle program patch can’t fix.) 

Esperant is not a development tool. It’s 
a program you give end users, so they can 
perform do-it-yourself, ad hoc database 
querying and reporting. The Query System 
is first rate, and even the 
most inexperienced users 
will be retrieving data in 
no time. The Query As¬ 
sistant acts as a friendly 
tour guide through the 
construction of each 
query, and more impor¬ 
tant, it protects you from 
making mistakes that 
could result in syntax problems or erro¬ 
neous information. 

The reporting facility is adequate for 
most uses. The Administration System is 
not a full-blown database hack tool, but it 
does allow you to represent the most per¬ 
plexing physical database structures in 
ways that make sense to business users. 
Overall, Esperant is an effective SQL in¬ 
terface for those who would rather not deal 
with SQL. ■ 


David 5. Unthicum is a systems manager for 
Mobil Oil in Fairfax, Va., and an adjunct 
professor of computer science at Northern 
Virginia Community College, He can be 
reached on BIX c/o “editors. ” 


About the Product 
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Software AG 

11190 Sunrise Valley Drive 
Reston, VA 22091 
(703) 860-5050 
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What Layout users call PowerBuilder, 
Visual Basic, and Delphi 95. 
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PC Week called Layout a “sure thing.” 
We call it a revolution. With over 200,000 
users and tons of add-ons and third-party 
support, Layout is the only tool that lets 
you build DOS or Windows 
programs by manipulating 
objects on screen — without 
writing code. That means you 
can toss PowerBuilder’s tor¬ 
tured scripting language, 

Delphi’s warmed-over Pas¬ 
cal, or VB’s contorted BA¬ 
SIC. Because in Layout, you 
build heavy-duty, mission- 
critical applications without 
writing a single line of code. 


cal, or BASIC programs. And because 
Layout has a 100% open architecture, 
you can create objects right in Layout, or 
even re-use existing source code. Layout 


supports pictures automatically! 


Thi'TriH' Pfluprodllijnls 

Layout is truly object-ori¬ 
ented, both in the programs 
it creates,and in how you use 
it. You start by arranging 



And unlike database front-ends, Layout 
is a general-purpose tool. In addition to 
awesome business apps, 
Layout can build telecom 
programs, educational 
and entertainment soft¬ 
ware, device control pro¬ 
grams, and anything else 
you can imagine. 


objects in a simple diagram, and then you 
add objects as your program grows, or 
create new objects by combining existing 
ones. You can even run your program as 
you're building; even run it step-by-step. 


supports DOS and Windows, with NT 
and OS/2 coming soon, and applications 
built on any one of these platforms can 
automatically be used on the others. 


buyout 

. r«.h«wii 


niiyliiyiiiit hlhHIliniatfM 

You get the full Layout 
system (not an amateur- 
hour “desktop” version) 
for only $299.95, which 
includes free unlimited, 
technical support and su¬ 
perb documentation. So 
call us today, get Layout, 
and loose the roadkill. 


Free! 


i) iy\Ti 


0800 - 424 - 664 '^ 


When you’re done. Layout creates real 
.EXE files (not the slow-as-molasses 
“pseudo-code” that Visual Basic and 
PowerBuilder are world-famous for), or 
well-structured and efficient C/C++, Pas- 

L4iy<iHit i$ a Itaikmark of ObjectH, Inc. Other product nameii 


I i\ual hm, IniriHliblr PiTformani e 

Layout programs are completely graphi¬ 
cal, even under DOS, and fully support 
OLE 2.0, hypertext links, DDE, creating 
and using DLLs, and more. Layout's 
built-in object-oriented database even 

are trademarkii of their respective roadkill (i-e.. companies) 


Objects, Inc, 


99 Rosewood Drive # Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0180 
Email info@objectsmc.com 
CompuServe 72662,462 
Australia 07-855-2333 FAX 07-855-2364 
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Hardware 


Simple, Scalable RAID 

A scalable stack ot drives and built-in RAID centrolier 
make Raidion LTX a tiexibie, of¥-the-sheit RAID solution 




STEVE APIKI 


module, it is a single point of failure on 
which the entire array depends. Second, 
large Raidion LTX configurations rely on 
a host of interconnected cables that must be 
installed carefully and kept securely at¬ 
tached, To this end, die cable connections 
within stacks are designed to lit tightly 
and attach at right angles to the cable plane, 
making it virtually impossible for them to 
work loose accidentally* They’re also 
housed in an enclosed space accessible by 
removable panels. Further reducing the 
chance of problems and making installa¬ 
tion easier is the fact that three- and four- 
drive Raidion units come as preassembled 
stacks* 

Jn addition to preconfigured stacks. Mi- 
cropolis also sells all the parts (and excel- 
lent documemaiion) for building your own 
arrays. 1 tested a preconfigured four-drive 
unit: hardware setup didnT involve much 


R aid has never been generic. 

For all its appeal as a low-cost 
fault-tolerant technology, RAID 
has often been limited to custom-tailored, 
platform-specific, monolidiic installations. 
Tire Raidion LTX from Micropolis takes a 
new approach: a scalable stack of drives 
that can start small and grow with storage 
requirements. Whaf s more, the Raidion 
looks to the outside world like a single 
SCSI target, making it a RAID solution 
for Unix and Mac systems, as well as more 
commonly targeted NetWare servers* 
Raidion LTX is designed to scale read¬ 
ily, and it meets this goal nicely. But like 
all RAID systems, its primary goals are 
maximum uptime and bulletprottf data pni- 
tection. Performance tests of the Raidion 
LTX show that it's a fast system, and 1 
certainly didn’t find any problems with 
data reliability. If there is a downside, if s 
that ihe design features of the Raidion that 
make it so modular (e.g., its cabled back¬ 
plane) also provide the potential for some 
minor failure when compared to les*s flex¬ 
ible RAID systems. 


Building Blochs 

A Raidion LTX array is built from be¬ 
tween two and eight drive modules stacked 
on top of a base containing 
Micropolis* Gandiva RAID 
controller. The drive mod¬ 
ules consist of a plastic shell 
that interlocks wilh the mod¬ 
ules above and below, to 
which the SCSI connectors 
attach at the rear. The drive 
unit inside each module can 
be hot-swapped in and out of 
the anay. To replace drives, 
you just pop off the module 
from cover, pull the drive 
handle to unlock the unit, and 
slide it oul of the shell. 

Each module, including 
the controller, has its own 
power supply* As you build up an LTX 
array, stacking one module atop another, 
you plug each module into the power out¬ 
let sticking up from the module below and 
hook the new drive into the SCSI chain 


HGfl-swap|[»able drive uiirts, 
compleie wiUi individiii]l power 
supplies, plug into the bach plane 
cminector in each Piodule shell* 


TTie Raidion LTX stacks up to eight high* 
capacity SCSI drives into a RAID tower 
that the host system consider to be a 
single SCSI device* The tour-drive stack 
shown at right atones 5*2 CB of data in 
a RAID 5 contiguration* five fifth module 
on file stack bottom holds the Gandiva 
controller^ which has a slide-out 
control panel [above). 


that runs up the back of the array. 

The host system connects to the 
controller module via a Fast-and- 
Wide SCSI-2 connection at ihe base 
of the Slack* 

Instead of the rigid back plane 
found in most RAID systems, the 
Raidion SCSI bus consists of a daisy 
chain of short ribbon cables that 
connect at the rear of each module. 

The Gandiva controller supports up 
to four independent, 
synchronous SCSL2 chan¬ 
nels* Ribbon cables run from 
Ihe Gandiva up through the 
drives in each channel, end¬ 
ing with a terminated cable 
stub. Because the Gandiva 
can support up to seven dri¬ 
ves per channel, you can also 
daisy chain entire arrays by 
simply running an external 
SCSI cable from the last 
drive in the first stack to the 
Iirst drive in die next. In this 
manner, you can build a sin¬ 
gle logical array of up to 28 
drives (four slacks) from a 
single controller. 

Although this scheme provides unpar¬ 
alleled flexibility, it is also the source of 
two potential problems. First, because a 
single power supply runs the controller 


A t^fmliiPted daisy chain 
d SCSI ribbon cables 
(left) connects drive 
modules, allowing fiexiblc 
ciHiflguratkin of SCSI 
channels within a Raidion 
stack and making It 
possible to chain multiple 
Raidion stacks (wfth up to 
2S drives) together via a 
single Gandiva RAID 
centrafler. 
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Reviews 


Simple, Scalable Raid 



Raidion LTX performance on the random portion of BYTE’s NetWare File I/O tests. Each graph shows 
aggregate throughput as additional tasks (test threads) are added. Both figures show results for a single 
Micropolis 2217 1.7-GB hard drive for comparison. With small block accesses. (4 KB) the Gandiva 
controller’s over 6 MB of cache keeps the Raidion operating at high-throughput levels until about 20 
tasks are running, when throughput begins to degrade rapidly. With large block sizes (8 KB) the 
throughput is Impressive, but once the cache is overwhelmed, the array’s performance drops below that 
of a single drive. Both figures show only a small performance drop when operating with a drive down. 

The test does not take advantage of NetWare software caching. 


more than plugging in the SCSI cable. Mi¬ 
cropolis sells both a wide-to-wide and a 
wide-to-nanrow cable for attaching the drive 
to SCSI-2 host adapters, but connecting to 
a Mac isn’t so easy: You need cither a 
SCSI-2 add-in caid or a (hard-to-find) con¬ 
verter from Mac DB-25 SCSI to SCSI-2. 
Micropolis says that it recommends NuBus 
SCSI-2 cards for performance rea.sons but 
is working with cable manufacturers 
to find a more readily available .solution 


for standard Mac SCSI. 

After hardware setup, you need to con¬ 
figure and format the array. Gandiva sup¬ 
ports RAID levels 0, 1, and 5. You can .set 
various strip>c sizes and set up hot spares 
(spare drives that automatically come on¬ 
line to replace a failed drive), so you have 
a variety of configuration options. 

Configuration, drive recovery, and oth¬ 
er tasks are han¬ 
dled either through 


About the Product 


Raidion LTX 5.2 Building Blocks 

General specifications 

Array capacity 
Test configuration 
Drives/stack 
Interface 


RAID controller 

Model 

RAID levels supported 
Maximum drive^controller 
Processor 
Cache memory 
Drive units tested 
Model 
Capacity 
Seek time 
Latency 

External transfer rate 

Power system 


5.2 GB 

4 drives, RAID 5 
2-8 

Wide Fast SCSI-2 

Gandiva 
0.1.5 
28 

33-MHz R3051 
8 MB 


Micropolis 2217 
1.76 GB 
10 ms 
5.56 ms 
10 MBps 

one power supply/drive, 
one power supply/controller 


Raidion LTX 5.2. $13,470 

Host interface cable... .$125 
Micropolis Corp. 

21211 Nordhoff St. 
Chatsworth. CA 91311 
(800) 395-3748 
(818) 709-3333 
fax: (818) 701-2809 
Circle 1001 on Inquiry Card. 


a menu-driven 
front panel or with 
software utilities. 
The panel pops out 
from the Gandiva 
controller module 
providing a two- 
line LCD and four 
input keys. I used 
the DOS and NetWare utilities, 
but preferred the front panel 
(which you can use while the 
array isn’t attached to any host 
sy.stem). Full access to mainte¬ 
nance functions through the 
front panel makes the Raidion 
LTX a truly host-independent 
system. 


Software configuration utilities for DOS, 

NetWare,Macintosh. Sun 
OS/MotifL HP-UXL SCO/MotIfL 
UNIX Ware/MotifL AIX/Motif^ 


^ Motif-based configuration utilities are planned, but were not available 
at press time. 


Array Performance 

With a fast hardware RAID 
controller like the Gandiva, a 
RAID-5 configured Raidion ar¬ 
ray benefits from increased per- 



Differences between a fully functional and an 
impaired array (with one of trie four drives down) 
are more dramatic on sequential-access tests, 
where overhead from recalculating missing data 
takes Its toll. The early LTX firmware I tested (in 
OLTP, not Multimedia configuration) did not 
implement a read-ahead cache, which Micropolis 
plans to add. As a result, the array did worse on 
this test with sequential I/O than a single hard 
drive (one of the Micropolis 2217 drives used In 
the array). 

foimance as well as fault tolerance. In ad¬ 
dition to a fast 32-bit RISC processor for 
performing RAID parity calculations, the 
controller has 8 MB of memory. In the test 
configuration, the Gandiva operating sy.s¬ 
tem takes up about 1.5 MB of that 8 MB of 
on-board RAM, leaving the balance avail¬ 
able as a data cache. 

Micropolis will offer the Raidion in two 
firmware versions, one for OLTP (on-line 
transaction processing) and the other for 
multimedia. It will also support a cus¬ 
tomized video-on-demand configuration 
through resellers. At this writing, Mi¬ 
cropolis offers only the OLTP configura¬ 
tion that I tested. The OLTP firmware 
maintains a write-through transaction 
cache but does not support read-ahead 
caching, which is in the works for OLTP. 
As a result, random-access performance 
was much better than sequential access. 
My speed tests focused on random data 
access. 

I ran BYTE’s NetWare File I/O test with 
the Raidion LTX, the Raidion LTX with 
one failed drive (pulled), and a stand-alone 
1.7-GB Micropolis 2217, which is the 
drive used in the test array (see the figure 
“BYTE NetWare File I/O”). The te.st mea¬ 
sures throughput as access threads (simu¬ 
lating multiple users) are added. 1 ran these 
te.sts with a stripe size of eight 512-byte 
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10 to KXNmbps in 3 seconds. 



New ReodyLINK ENET100-V64 Series. 



Here's the fastest way to get a 
white hot lOX boost in network 
throughput without ripping out 
your existing UTP wiring. With 
new ReadyLINK ENET100-VG4 
series 

.! adapters 
|| you can 
|j switch from 
10 Mbps to 
100 Mbps 
transmission 
in 3 seconds 
or less to 
efficiently handle 
multimedia^ video 
conferencing, shared user and 
other bandwidth-intensive 
applications. And there's more: 


■ Card includes two RJ45 

connectors (one each for 10Mbps 


and 100 Mbps operations) and 
one BNC connector (for 10Mbps 
operations). 

When your network is equipped 
withalOOVG-AnyLAN 
compatible hub, you can 
quickly change from 10Mbps to 
100Mbps transmission by 
simply unplugging from one 
RJ45 and connecting the cable 
to the other. 


■ 100VG“AnyLAN technology. 

■ Supports IEEE 802.12 standard. 

■ Driver support for all popular 
network operating systems. 

■ Uses standard 4-pair Category 3, 
4 or 5 UTP cabling, 

■ IS A and EISA versions available. 

If you are looking for the fastest 
way to get from lOMbps to 
100Mbps, ask for ReadyLINK. 


The ReadyLINK VG1400/6 hub 
features 6 RJ-45 (l(K)Mbps) ports 
with one uplink port for easy 
cascading. It is ideal for small 
workgroups requiring high 
bandwidth. Small, slim footprint 
design, extensive status LEDs, 
auto parity detection and 
correction for inverted cable. 


ReadyLINKby 


COMPEX 


lnc,ULSA. 


Software automatically senses 
change in transmission rate. 


CmipeA, iiK. 0(Jin|KA Ib a Etndcmaifc 

wx. ItK. All Pflier 4*w 


O 1994 
Compex, 

the of their pcsficcti vc taldoTi. 


USA 

COMPEX, tnc. 

4051 E. La Palma 
Anaheim, CA 92007 U SA 
Tel: (714) 630-7302 
Fax: (714) 630-6521 


GERMANY SINSAPORE 

ReartyUKK Nelwoiktechiiology GmbH COMPEX Systems Pie Ud 

Albert Einstein Strasse 42 4 Kim Chuan Terrace. Singapore 1953 

63322 Rodermark, Germany Tel: (65) 288 8220 

Tal: (49) 6074 98017 Fax: {m) 280 9947 

Fax: (49) 6074 9066B TLX RS 35551 POWMAT 


Circle 502 on inquiry CaKf (RESELLERS: 503>. 
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Data Compression 
Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 

The PKWARE Data Compression Library products offer an all purp()se data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 

Versions available for DOS, OS/2, Windows, and soon for Win32. 



• Compatible with 
IBM Cset/2& 
Borland C+-t- for 
OS/2. 


• Routines provided as an object file 
& library file. 


• Requires 36k of memory to 
compress & 12.5k of memory to 
extract. os« version $350 



• Compatible with 
Microsoft Win¬ 
dows 3.x appli¬ 
cations. 


• Fully reentrant. 


• The DLL requires 36k of memory 
to compress & 12.5k of memory 
to extract, windows Version $350 



Supports both 
Intel & Alpha 
object modules. 


• Compatible with Microsoft 
Visual C 32-bit & Borland C-H-. 





• Compatible with 
popular 16-bit 
language com¬ 
pilers. 


• Can be used in any memory model. 


• Requires 36k of memory to 
compress & 12.5k of memory to 
extract. version $375 


• Requires 35k of memory to com¬ 
press & 12.5k of memory to extract. 

DOS Version $275 


The Data Comprossion Experts* 

9025 N. Deerwood Drive 

Brown Deer. Wl 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 


Please adrl S5.00 Shipping & Handling 
per package in the U.S. & Canada: 
$11.25 overseas. Wisconsin residents 
please add 5% state sales tax & 
applicable county sales tax. No COD. 



CopyrigM 1994, PKWARE, Inc- PKWARE. Hie PKWARE logo, PKZIP, and the PKWARE Data Conip<a»ton Library are registered trademadis of 
PKWARE. Inc. Mcrosoft Is a registered trademark and Wmdows. Win32, and the Windows logo are trademarks of Mtorosoft Corporation. OS/2 and 
the OS/2 logo are registered trademaiks ol International Busmess Machines Corporation Trademarks of other companies mentioned here appear 
for identification purposes only and are the property of their respective companies 
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blocks. With small access sizes (see the 
figure, “BYTE NetWare File I/O’—Ran¬ 
dom, 4-KB Blocks), the array peaks at just 
over 3-MBps throughput, much better than 
the single drive. With large access sizes 
(see the same figure—Random, 32-KB 
Blocks) aggregate throughput goes even 
higher (over 8 MBps), but once the cache 
is exceeded, performance drops off rapid¬ 
ly. In general, Raidion LTX showed ex¬ 
cellent performance; the real lesson from 
the 32-KB test is that you must tune the 
stripe size to accommodate the size of typ¬ 
ical data requests if you expect peak per¬ 
formance. In that test, block size was much 
larger than stripe size. 

The random-throughput figures show 
little loss in speed when a drive is lost. 
This can be critical if you must maintain a 
certain performance level even under fail¬ 
ure conditions. However, sequential per¬ 
formance, as measured by NetFrame’s DX 
benchmark, does fall a bit off the pace 
when a drive goes down (see the figure 
“NetFrame DX”). 

The last critical performance metric is 
the time it takes to rebuild the array after 
failure. This is the window of vulnerabil¬ 
ity during which a second failure would 
be di.sa,strous. It took just over 90 minutes 
(unloaded) for the Raidion to swap in a 
hot spare in a three-drive array. 

How Raidion Stacks Up 

There are some changes in the works for 
Raidion LTX: The L76-GB Micropolis 
2217 drives will be replaced by larger 2.1 - 
GB 4221 drives. Another option will be 
9-GB drives. More important, the release 
of multimedia-tuned firmware and read- 
ahead caching should provide a big per¬ 
formance boo.st for .sequentially oriented 
applications. 

I found the Raidion LTX reliable, fast, 
and unbelievably easy to configure and 
maintain. Raidion’s scalability and flexi¬ 
bility makes it a natural for smaller sites 
with critical data (like my consulting of¬ 
fice) as well as larger, traditional RAID 
installations. At a price per megabyte of 
about $2.50, Raidion LTX stacks up rea¬ 
sonably against other fault-tolerant op¬ 
tions, and larger companies with mixed- 
platform networks will save money from 
reduced spares. ■ 


Steve Apiki is a BYTE contributing editor 
and senior developer at Appropriate Solu¬ 
tions, Inc., a Peterborough, NH-based con¬ 
sulting firm specializing in multiplatform de¬ 
velopment. You can reach him on BIX at 
apiki or on the Internet at apiki@apsol.com. 
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NSTL Software Roundup 


Networks for the Enterprise 


NSTL evsluatos IBM 03/2 LAN Server 4.0, Microsoft Windows NT 
Server 3.5, and Noveii NetWare 3.J.2 and 4.02 


TADESSE W. GIORGIS 

T he NOS (network operating sys¬ 
tem) wars are hotter than ever. 
With the release of Windows NT 
3.5, Microsoft has delivered a stable, ro¬ 
bust system that runs on a variety of high- 
end hardware. NT is now poised as a pow¬ 
erful applications server for the coming 
wave of 32-bit multithreaded Windows 
programs. IBM is making lots of noise, 
pushing a revamped OS/2 as a premier en¬ 
terprise platform. And Novell, feeling the 
heat like never before, has revamped its 
venerable NOS from the bottom up, vow¬ 
ing to keep its market strangle-hold. 

This month, NSTL evaluates four major 
players in the fierce NOS market: OS/2 
LAN Server from IBM; Windows NT Ad¬ 
vanced Server 3.5 from Microsoft, and 
NetWare versions 3.12 and 4.02 from Nov¬ 
ell. (Although NSTL originally planned 
to test Banyan Vines 5.54, hardware in¬ 
compatibility forced us to drop the product 
from our evaluation.) 

All of these products support multiple 
network interface cards in the server for 
multisegment network connections, al¬ 
though, to date, only Banyan and Novell 
allow internal bridging of multiple net¬ 
work segments in a single server. In ad¬ 
dition to multiple adapter support on the 
server, the NOS product should be able to 
operate with large, multigigabyte disk ar¬ 
ray subsystems on Intel 386/486 and Pen¬ 
tium processors systems. Our evaluation 
criteria also required multiclient support 
(DOS, DOS/Windows, OS/2, Macintosh, 
and other desktop clients). 


machines on an IBM OS/2 LAN Server 
network and exchange System 7.0 files 
with DOS and OS/2 files. 

IBM has made some major changes and 
additions to OS/2 LAN Server in version 
4.0. The LAN Server administrative tools 
now use the object technology in the OS/2 
Workplace Shell by representing all net¬ 
work resources as OS/2 icons. A user can 
be added to a group by simply picking up 
the icon and dropping it on the group. Ad¬ 
ministrators can manage multiple domains 
from any workstation, regardless of where 
the domain servers are located. To share 
server resources, the administrator just has 
to open a menu for the given object’s icon 
to have the option of sharing, denying, and 
managing access rights, including print¬ 
ers, CD-ROM drives, and asynchronous 
resources. Public applications stored on 
the server can be allocated to a user or a 
group by dropping the application on that 
icon. The command-line interface is still 
supported for all version 4.0 functions, 
however. The following are other key en¬ 
hancements made to IBM OS/2 LAN 
Server 4.0: 

• LAN adapter detection—To address 
third-party adapter support issues, LAN 
Server includes a detection facility to iden¬ 
tify a machine’s installed network adapter 
and the jumper and switch settings on the 
card. 

• Multiple domain browse—LAN Serv¬ 
er clients have always had the option of a 
single log-on into multiple domains, but 
version 4.0 allows for global resource 


availability (regardless of a user’s native 
domain). These cross-domain links allow 
users to access the tools they need, re¬ 
gardless of where they log on. In addition, 
LAN Server’s aliasing feature lets users 
reference network resources without know¬ 
ing where they are located on the network. 
• Enforced disk-space limits—Network 
administrators can now enforce disk-space 
limitations on network users through the 
GUI or command-line interface. 



With the object technology of the Workplace Shell, LAN 
Server 4.0 now represents all network resources as 
OS/2 icons. 


IBM OS/2 LAN Server 4.0 

IBM’s OS/2 LAN Server 4.0 provides 
resource sharing for files, printers, 
and serial devices among L/^ Serv¬ 
er, DOS LAN Requester (with and 
without Windows), and OS/2 LAN 


OVERVIEW 



or Ethernet LAN (LAN Server also 
supports the broadband-based PC 


Microsoft Windows NT Server 

3.5 

A 

A 

A 

A 

$1099 

Network adapters). With the LAN 

★★★★ 

Novell NetWare 

4.02 

A 

A 

A 

A 

$3195 

Server for Macintosh option, Apple 
Macintosh computers on an Ap¬ 

★★★ 

Novell NetWare 

3.12 

■ 

A 

A 

A 

$2495 

pleTalk network can access server 

★★★ 

IBM OS/2 LAN Server 

4,0 

■ 

A 

A 

A 

$2795 


KEY 

★★★★★ 

Outstanding 

★★★★ 

Excellent 


Average 

★★ 

Below average 

★ 

Poor 

A 

Good 

■ 

Fair 

▼ 

Unacceptable 
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N$R Software Roundup 


NoveD’s recently released NetWare version 4.1 offers the following new features: 


• More rolMist directory services, indudmg tools for cutting, pasting, and merging directory 
trees and renamu^ containers. 

• NetSynch synchronizes with NetWare Ij networks. You can update NetWare lx servers 
from a NetWare 4.x server transparently. 

• NetWare for OS/2 runs NetWare 4j( on top of OS/2 as a nondedicated server. 

• Full NetWare support for Madntosh. 

• A sin^ point of administration for a user network ID and mail ID (mail is integrated into the 
NetWare directory). 


Smaller, 200-KB messaging er^e int^tes and uses a common directory (requires 6.5 MB 
on the back end). 

Price equal to that of NetWare lx. SFT3 integrated into the product Licensing cost re> 
duced from $11,000 to $1495 for 100 users or less and $3995 for 100 users or more. 

NLSP and NetWare/IP wide-area protocols. 

Includes French, Italian, German, and Spanish languages. Versions in Korean, Simplified and 
Traditional Chinese, Japanese, and Portuguese scheduled for release in Ai^L 

Simplified instalation only requires entering company name, password ,and time zone when 
instafling si^server networks. 


See this month's cover story by Jon Udell for an examination ofNovell products and market forecast 


• Performance improvements—OS/2 
symmetric multiprocessing is supported 
in LAN Server 4.0; OS/2 and LAN Serv¬ 
er support up to four processors. To ex¬ 
ploit Pentium processors, version 4.0 sup¬ 
ports native-mode operation in caching. 
Peer-to-peer support is now available for 
DOS, DOS/Windows, and OS/2 clients, 
and Microsoft’s Windows for Workgroups 
and Windows NT clients can connect di¬ 
rectly to LAN Server machines. 

• DOS enhancements—LAN Server takes 
advantage of client-server caching to re¬ 
duce the number of DOS clients’ cross-net¬ 
work requests for data, resulting in reduced 
network traffic. The DOS client now ships 
with an optional GUI that enables point- 
and-click connection, peer messaging, ap¬ 
plication launching, and resource sharing. 

• Transport improvements—LAN Serv¬ 
er is implemented with OS/2’s MPTS 
(Multi-F^tocol Transjxirt Services), which 
allows for integration into a number of net¬ 
working environments. On the protocol 
side, it includes full TCP/IP support, and a 
new version of the NetBIOS API for 
TCP/IP that is faster than before. Also, Net¬ 
BIOS caching has been added to the OS/2 
NetBIOS over the TCP/IP component. 

As in version 3.0, the latest IBM NOS 
offering comes in two packaged versions: 
OS/2 LAN Server Entry and OS/2 LAN 
Server Advanced. LAN Server Advanced 
differs from LAN Server Entry on three 
key capabilities and functions that arc 
available only on the high-end product: 
386 HPFS (High-Performance File-Sys¬ 
tem) support, fault tolerance for fixed disks 
(to support disk mirroring and disk du¬ 
plexing), and local .security support for the 
386 HPFS partitions. 

Microsoft Windows NT Server 3.5 

With the release of Windows NT 3.5, Mi¬ 
crosoft is shipping two distinct products, 


Windows NT Workstation and Windows 
NT Server. Windows NT Workstation is 
optimized to provide a high level of in¬ 
teractive application responsiveness, 
while Windows NT Server provides op¬ 
timized network responsiveness. Specif¬ 
ic workstation optimization measures in¬ 
clude overall reduction of memory usage, 
higher system priorities for foreground 
(i.e., interactive) applications, and im¬ 
proved efficiency of both 16- and 32-bit 
desktop application operations. Similarly, 
specific optimizations for the .server in¬ 


clude better memory usage to cache large 
amounts of data, higher system priority 
for network users, and improved effi¬ 
ciency of 32-bit server application oper¬ 
ations. 

Microsoft Windows NT Server 3.5 is a 
hardware-independent NOS that runs on 
systems with Intel 80x86, RISC, and Dig¬ 
ital Equipment Alpha processors. It is scal¬ 
able to symmetric multiprocessing sys¬ 
tems, where u.sers can add extra processors 
for greater performance. Its 32-bit flat 
memory model does away with 64-KB 


Highlights 

Strengths Limitations 

OS/2Lan Server 4.0 

•Uses high-performance 32-bit 

386 HPFS 

•Domain-based naming system 
•Remote server management 

•Full electronic documentation 
facility 

•Does not support global naming of 
all network objects 

•Users require multiple log-on IDs 
across domains 

•No system or group log-on scripts 

•Workstation installations are time 
consuming 

Windows NT Server 3.5 

•Domain-tesed naming system 

•Memory protection arxJ preemptive 
scheduling 

•Symmetric multiprocessing support 
•Remote server management 

•Does not support global naming 
(multidomain) of all network objects 

•Requires primary-domain controller 
•No system or group log-on scripts 

•Limited wide-area connectivity 
options 

NoveU Netware 3.12 

•Simple workstation installation and 
fast shell updating 

•Good multiple-environment client 
support 

■Excellent remote management 
features 

•Workgroup administrators 

' •Lack of memory protection and 
[ preemptive scheduling 

•Does not support global naming of 
all network objects 

•Users require multiple log-on IDs 
for individual servers 

•Does not support sliding window 
transport protocol 

Novell Netware 4.02 

•Feature-rich global network 
directory and naming service 
database 

•Extensive client support 
•Supports internal bridging/routing 

•ODI multiprotocol workstation 
support 

•Very good fault-tolerant features. 
Including Transaction Tracking 

System 

•Complex directory tree setup 

•New server console interface adds 
to the learning curve 

•Some gaps In completeness of 
printed documentation set 
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Personal workstations from InlergrJ 5 )h Computer Systems transport you to a world where liigh-end graphics software runs alongside your office 
automation tools - at a cost that won’t send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design, 

Now you can experience warp speed in both worids. Personal workstations (TD-2 tlirough TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, tliey implement a workstation-like architecture tliat boosts Pentium power. So compute-intensive engineering operations - 
and your Microsoft Windows applications - run at lightning speed. And you can choose either Windows NT or Windows/DOS. 

Light yeais beyond otlier systems, peisonal workstations are the first to implement the fill I tlmist of OpeiiGL for graphics acceleration. So you can rocket 
through intensive 3D graphics qierations such as rendering modeling, and animation up to 100 times faster dian conventional technology allows. 

Why pay astronomical prices for workstations or push a PC lieyond its limits? Choose the only 1 ntel -based system made for the world of graphics - 
the personal workstation from Intergraph Computer Systems. 

Call today: 800-763-0242 or 1-205*730-5441. Or reach us on the Internet at INTERGRAPH 
littpy/www.intei^h.com. COMPUTER SYSTEMS 
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PLATFORMS AND PROTOCOLS 

• = yes O = no U = unlimited 






IBM OS/2 

MICROSOFT 

NOVELL 

NOVELL 


LAN SERVER 

WINDOWS 

NETWARE 

NETWARE 


4.0 

NT SERVER 3.5 

3.12 

4.02 

PLATFORMS AND ARCHITECTURE 

Runs on Intel 80x86 family 

# 

• 

• 

• 

Runs on Digital Alpha 

O 

• 

O 

O 

Runs on other RISC platforms 

• 

• 

o 

o 

Supports multiprocessing 

• 

• 

o 

o 

Dynamic memory cache 

• 

• 

• 

• 

Dynamic loading of sen/ices 

• 

• 

• 

• 

Structured exception handling 

• 

• 

• 

• 

Provides protected subsystems 

• 

• 

• 

• 

Provides Unicode support 

o 

• 

• 

• 

Installable file system 

• 

• 

• 

• 

Transaction-based file system 

o 

• 

• 

• 

SERVER PARAMETERS 

Maximum user connections 

2048 

U 

250 

1000 

Maximum simultaneous users per server 

1000 

U 

250 

1000 

Maximum server volume size 

64 GB 

17 TB 

32 TB 

32 TB 

Maximum volumes 

24 

24 

64 

64 

Maximum shared printers per server 

24 

U 

16 

16 

Minimum server memory requirements 

8 MB 

4 MB 

4 MB 

6 MB 

FAULT TOLERANCE/BISK MANAGEMENT 

UPS monitoring 

• 

• 

• 

• 

Disk mirroring 

• 

• 

• 

• 

Disk duplexing 

• 

• 

• 

• 

Server duplexing 

O 

O 

• 

• 

Hot fix 

• 

• 

• 

• 

File replication across servers 

• 

• 

• 

• 

Disk striping support 

• 

• 

• 

• 

RAID Level 5 redundancy support 

o 

• 

O 

O 

Redundant directory structures 

o 

• 

• 

• 

RLE SERVER INTEROPERABILITY 

DEC VAX as a file server 

• 

• 

• 

• 

Unix-based system as a file server 

• 

• 

• 

• 

IBM AS/400 system as a file server 

• 

• 

• 

• 

IBM VM system as a file server 

• 

• 

• 

• 

RLE SYSTEM SUPPORT 

Supports OS/2 version 1 .x 

• 

• 

• 

• 

Supports OS/2 version 2.x 

• 

• 

• 

• 

Supports DOS 3.x and above 

• 

• 

• 

• 

Supports MS Windows 3.1 

• 

• 

• 

• 

Supports MS Windows NT 

• 

• 

• 

• 

Supports Macintosh workstations 

• 

• 

• 

• 

Supports VAX workstations 

• 

• 

• 

• 

Supports Unix workstations 

• 

• 

• 

• 

Supports NFS (Network File System) at server 

• 

• 

• 

• 

Supports DOS "diskless" workstations 

• 

o 

• 

• 

Supports OS/2 "diskless" workstations 

• 

• 

• 

• 

C0MMUNICAT10IIS PROTOCOLS 

IPX/SPX 

• 

• 

• 

• 

NetBIOS 

• 

• 

• 

• 

NetBEUI 

• 

• 

o 

o 

TCP/IP 

• 

• 

• 

• 

OSI 

• 

• 

• 

• 

AppleTalk 

• 

• 

• 

• 

DECnet 

o 

o 

• 

• 

DLC 

• 

• 

• 

• 

Supports ODI (Open Data-Link Interface) 

• 

• 

• 

• 

Supports NDIS (Network Driver Interface) 

• 

• 

• 

• 

Packet burst 

o 

• 

• 

• 

Internal routing 

o 

o 

• 

• 


memory segments and DOS’s 640-KB bar¬ 
rier. The NOS has multiple threads of ex¬ 
ecution, allowing applications to be more 
powerful, but memory protection assures 
stability by providing applications with 
separate memory spaces to prevent data 
corruption. NT Server’s preemptive mul¬ 
titasking also lets the NOS allocate to each 
application efficiently. 

Microsoft has made several major im¬ 
provements to NT Advanced Server 3.1, 
introduced in the summer of 1993, after it 
failed to steal any significant portion of 
NetWare’s NOS market. NT Server 3.5 is 
4 MB to 6 MB smaller than version 3.1, 
has 200 percent better file-server perfor¬ 
mance (according to Microsoft), and has 
improved connectivity. Microsoft com¬ 
pletely rewrote the TCP/IP stack, making 
it faster and smaller, and added two .ser¬ 
vices that make TCP/IP much easier to ad¬ 
minister. 

The DHCP (Dynamic Host Configura¬ 
tion Program) assigns IP addresses dy¬ 
namically from a centrally managed pool 
of addresses. This relieves network ad¬ 
ministrators of the burden of a.ssigning IP 
addresses to individual workstations and 
maintaining those addresses. WINS (Win¬ 
dows Internet Naming Service) maps com¬ 
puter names to IP addresses, allowing a 
user to refer to a machine by a user-spec¬ 
ified (and easily recognizable) name, rather 
than by its cryptic address code. 

Microsoft has increased support for Net¬ 
Ware in version 3.5 by including a Gate- 
Way Service for NetWare that allows asers 
access to NetWare servers without run¬ 
ning dual stacks at the client. A migration 
tool for NetWare aids network adminis¬ 
trators by copying user accounts and files 
from NetWare servers to a Windows NT 
Server system while maintaining securi¬ 
ty. Other improvements include support 
for long filenames beyond the 8.3 naming 
restriction, TCP/IP printing, account lock¬ 
out for too many incorrect password at¬ 
tempts, and administration tools for 16- 
bit Windows applications. 

These highlighted improvements are 
most evident when NT Server is used with 
the preferred client—Windows for Work¬ 
groups. Windows for Workgroups 3.11 
supports 32-bil protected-mode network 
components (32-bit network protocols 
such as NetBEUI and an IPX/SPX-com- 
patible transport, as well as a 32-bil net¬ 
work redirector) to communicate with 
Windows NT Server. With an NDIS 3 
network-card driver, the system provides 
a 32-bit code path from the network card 
to the network redirector, resulting in even 
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Fixed/Removable Mass Storage 
For Any Platform. 


Data Express: Rugged Removability 

Data Express, a family of durable 
wable carriers, houses a 
hard disk or DAT (Digital 
Audio Tape) device, adding 
up to 36GB plus the many 
benefits of storage removability to your PC or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
willi a fan and power supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation. Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Housing 
^ Kingston’s Data Silo 

n 


I TM: 

* 


lllllSKiH 


is a family of stand 
alone external storage 
enclosures for half-height 
or full-height 5.25” or 
3.5” SCSI peripherals. Data Silo is 
available in versions to house one, two, four, or 
nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral Integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 100% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


dustry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 
comes equipped with a 
comprehensive five year 
warranty and free technical 
support. Designed specifically 
^ and workstation users, Data Express and 
1 Silo provide uasurpassed storage flexibility 

niialitv 



Information At Your Fingertips 

To get the facts on Data 
Express and Data Silo, call 
our convenient RAMFax 
fax on-demand service 
toll-free and request (000)435*0056 
document number 83W. For Immediate 
assistance, contact Kingston’s Storage Products 
group at: 



Storage Versatility 



Kingston’s Data Silo four and 
nine bay units provide ideal 
drive stacking features for 
use in disk array environ¬ 
ments. Data Silo also houses Kingston’s Data 
Express products, which provide all the benefits of 
storage removability including data security and 
portability. 


Every Product 100% Tested 

Kingston guarantees the highest 
quality available by testing 
every product prior to 
shipping. 


(800) 435-0670 



Kingston 

X^T6CHr'KXJCl6Y CORPORATION 

The Inside Name In Upgrades 

Kingston Technology Corporation 
17600 Neu^hope Street, Fountain Valley, CA 92708 
(714) 438-1850 • Fax (714) 438-1847 
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SECURITY AND MANAGEMENT 

• = yes O = no 


IBM OS/2 

MICROSOFT 

NOVELL 

NOVELL 


LAN SERVER 

WINDOWS 

NETWARE 

NETWARE 


4.0 

NT SERVER 3.5 

3.12 

4.02 

OIRECTOITf SERVICES 

Global name service 

• 

O 

O 

• 

Naming of users and groups within domain 

• 

m 

o 

• 

Naming of all objects within domain 

• 

m 

o 

• 

Names directory service 

O 

o 

o 

• 

X.500-compliant naming system 

O 

o 

o 

O 

Hierarchical database structure 

o 

o 

o 

• 

Automatic distribution of names across network 

• 

• 

o 

• 

Single network log-in 

• 

• 

3 

• 

Single user account per enterprise 


• 

3 

• 

Trusted domains 

o 

• 

3 

3 

SECURITY 

User- based security 

• 

• 

• 

• 

Share-level security 

• 

• 

O 

O 

Security equivalences 

o 

• 

# 

• 

Set account expiration date 

• 

• 

• 

• 

Time restrictions 

• 

• 

• 

• 

Lock account after multiple failed passwords 

• 

• 

• 

• 

Auto-disconnect after specified inactive period 

• 

• 

3 

3 

Password encryption 

• 

• 

• 

• 

Designed to meet C2 security 

o 

• 

O 

• 

ADMINISTRATIVE irnUTIES 

System log-in script 

o 


• 

• 

Group log-in scripts 

o 

o 

• 

• 

User log-in scripts 

• 

• 

• 

• 

Nested scripts 

• 

• 

3 

3 

Forced disconnect 

• 

• 

• 

• 

Automatic update of workstation shell 


• 

• 

• 

Assignment of group administration to users 

• 

• 

• 

• 

uSERimums 

Creates/modifies user log-in scripts 

• 

• 

• 

• 

Explicit file locking 

o 

• 

• 

• 

16-bit windows administration utilities 

o 

• 

• 

• 

Event log for trouble shooting 

• 

• 

• 

• 

RESOURCE ACCOUNTING 

Tracks user access time 

• 

• 

• 

• 

Tracks user data reads 


• 

• 

• 

Tracks user data writes 

o 

• 

• 

• 

Tracks user server requests 

y 

• 

• 

• 

Tracks user space usage 

• 

• 

• 

• 

Charges users for services 

o 

o 

• 

• 

Sets user credit line 

o 

o 

• 

• 

PEREORMANCE MONITORING 

Average response time 

• 

• 

3 

O 

Cache statistics 

• 

• 

• 

• 

Server CPU utililization 

• 

• 

• 

• 

Packets/bytes per second 

• 

• 

• 

• 

Number of bad packets 

• 

• 

• 

• 

Peak files open 

• 

• 

• 

• 

Peak number of record locks 

• 

• 

3 

3 

Peak number of connections 

o 

• 

• 

• 

Peak packets routed/second 


• 

• 

• 

Log performance statistics 

• 

• 

3 

O 

NETWORK MANAGEMENT SUPPORT 

Agent for Netview 

• 

• 

• 

• 

Agent for SNMP 

• 

• 

• 

• 

Agent for CMIP 

• 

• 

O 

o 

Remote administration of file servers 

• 

• 

• 

• 

Remote session security 

• 

• 

• 

• 

Remote modem callback 

o 

• 

• 

• 


greater performance improvement over a 
real-mode redirector, while consuming 
only 4 KB of conventional memory. 

Windows for Workgroups 3.11 also 
supports client-side cache. A new feature 
in Windows for Workgroups 3.11 called 
32-bit File Access provides a 32-bit pro- 
tected-mode replacement for the MS-DOS- 
based SmartDrive disk-cache program. 32- 
bit File Access caching routines are 
implemented as 32-bil protected-mode 
code, thus reducing the need to transition 
to real mode to cache disk information. 
32-bit File Access read-ahead routines 
work on a per-file basis rather than on a 
per-sector basis, resulting in a higher prob¬ 
ability that information read into the disk 
cache will be used. And 32-bit File Ac¬ 
cess caching routines share cache memo¬ 
ry with the protected-mode network redi¬ 
rector (VRED1R.386), thus reducing the 
memory overhead for maintaining multiple 
cache buffers. 

Novell NetWare 3.12 and 4.02 

Although Novell is preparing to release 
the next major upgrade, NetWare 4.1, Net¬ 
Ware 3.11 and 3.12 continue to be very 
popular NOS products, maintaining their 
market leadership. By the lime you read 
this, NetWare 4.1 should be available. 

When introduced in 1993, Novell’s lop- 
of-the-line product incoqiorated .several 
key features. Topping the list of new net¬ 
work services is NDS (NetWare Directo¬ 
ry Services), a distributed database of net¬ 
work-wide information that replaces the 
NetWare 3.xx Hat-file bindery. Designed 
along the general outlines of the X.5()0 in¬ 
ternational directory services standard, 
Novell's NDS aggregates names and as¬ 
sociated information for every object on 
the network (including users, groups, 
.servers, printers, .server volumes, and oth¬ 
er network services) into a common NDS 
databa.se. Because NDS is a single, logical 
databa.se, it allows u.sers to log in to the 
network once, with only one authentica¬ 
tion, and provides them acce.ss to all au¬ 
thorized network resources and .services. 

NetWare Directory Services views all 
network resources and physical entities as 
objects in a di.stribuled database known as 
the NetWare Directory Databa.sc. An NDS 
object consists of categories of informa¬ 
tion known as properties and the data or 
value about those properties. NDS oper¬ 
ates in a hierarchical organization known 
as the directory tree. The directory tree is 
made up of two types of objects: contain¬ 
er objects and leaf objects. The hierarchi¬ 
cal directory tree starts with a root object 
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and branches out in a multitier organiza¬ 
tion, adding other container objects at each 
level, and ends with leaf objects. While 
container objects can hold other container 


objects (parent objects), leaf objects do 
not contain other objects. They generally 
represent users, computers, printers, and 
lists. The installation program creates the 


root object and places it at the lop of the di¬ 
rectory hierarchy. It cannot be deleted. 

Security is an important element of the 
NetWare environment. Us implementation 
can be made as centralized or as dispersed 
as desired. The four levels of security in 
NetWare^^—NDS security, file-sysiem se¬ 
curity, server security, and iog-in and pass¬ 
word security—can be used separately or 
in any combination to ensure effective ac¬ 
cess management and control. After the 
log-in and password security check has 
authenticated a user and grants access to 
the network, the remaining three security 
provisions can control the user's further 
access to network resources and services. 

Server security attempts to limit or pre¬ 
vent server-console access, while NDS se¬ 
curity (through either object or property 
rights, or both) conUols a trustee’s rights to 
NDS objects and information stored with¬ 
in objects. File-system security controls 
access to NetWare volumes, directories, 
and individual files through Rights security 
and Attributes security. Rights security 
controls what a user can do to directories 
and ftles, while Attributes security assigns 
specific access-control characteristics to 
prevent tasks that effective rights would 
allow. For example. Attributes can be used 
to prevent anyone who has full access to a 
specific directory from deleting directo¬ 
ries and/or files. Controlling access to the 
directory tree can be approached either 
from the natural hierai chical structure of 
the tree, in which rights How top-down, 
or through an (RF (Inherited Rights Fil¬ 
ter), in which acces,s rights of a parent ob¬ 
ject are blocked from Howing down to the 
child object, thereby controlling access at 
any level of the directory tree. Among the 
four kinds of access rights that exist in 
NetWare (object, property, directory, and 
file), only object and property rights ap¬ 
ply to NDS objects. Directory and file 
rights apply, as in previous versions of 
NetWare, to controlling access to the file 
system. 

The Enterprise Option 

Windows NT Server's excellent perfor¬ 
mance, ease of use, and ease of letirning 
features, combined with its excellent net¬ 
working, make it a strong candidate for 
many network environments. Organiza¬ 
tions with client-server application models 
would also Find Windows NT Server a 
ver>' good network platform, since that is 
its strength. Installations considering the 
Microsoft Windows NT and Windows for 
Workgroups operating systems for their 
desktops will find Windows NT Server 


BACKUP AND APPLICATION SUPPORT 

• = yes O = no 


IBM OS/2 

MICROSOFT 

NOVELL 

NOVELL 


LAN SERVER 

WINDOWS 

NETWARE 

NETWARE 


4.B 

NT SERVER 3.5 

3.L2 

4.02 


BACKUP AND ARCHIVAL SERVICES 

Backup/restore whole server disk 

• 

m 

• 

• 

Backup/restore selected directories 

• 

m 

9 

9 

Backup modified only 

• 

m 

m 

9 

Server-based backup 

• 

m 

m 

9 

Backup utility included with HOS 

O 

m 

o 

O 

SERVER BRIDGING 

Supports workstation defined 

• 

9 

9 

• 

as e>tiernal muter 





Supports internal server adapter routing 

□ 

9 

9 

• 

TCP/IP bridge support 

o 

9 

9 

• 

Gatevvay service for other operating systems 

• 

9 

9 


HDLC/synchronous bridge 

o 

o 

9 

• 

Tl bridge 

o 

9 

9 

• 

X.25 point-to-point bridge 

o 

O 

9 

• 

X.25 muilipoint packet switched bridge 

o 

o 

9 

• 

)BM mainframe bridging 

o 

9 

O 

O 

REfflDTE ACCESS 

Supports remote workstation connections 

• 

• 

9 

9 

Supports remote servers 

• 

• 

m 

9 

Security on remote link^—CHAP security 

J 

• 

o 

O 

Security on remote link—PAP security 

J 

• 

y 

o 

JVluiliprolocol support—IPX 

• 

• 

9 

• 

Multiprotocoi support—TCP/IP 

• 

• 

9 

• 

Multiprotocol support—NetBEUI 

• 

• 

O 

o 

ISDN support 

• 

• 

9 

• 

X.25 support 

• 

• 

9 

• 

Software compression 

o 

• 

o. 

• 

Automatic IPX net assignment numbers 

o 

• 

• 

• 

Automatic IP addressing 

o 

• 

O 

o 

IHfERNEF ACCESS 

DNS server 

m 

• 

• 

• 

Gopher server 

# 

• 

• 

• 

WVWV server 

• 

• 

• 

• 

WAIS server 

G 

• 

O 

o 

Telenet server 

• 

• 

9 

• 
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Remote Control Software. 
Rated *1. Over and Over 
and Over... 

Ef*l 


Bf*l 


Overall 

Evaluation 


Overall 

Power 


Overall 

Usability 


Performance 


Versatility 


Ease of 
Learning 


Ease of Use 




STORAGE & COMMUNICATIONS 

120119th Place • Veto Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770-4779 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply “the best 
program in the...evaluation.” It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June '94 issue, National Software Testing Laboratories wrote: 

NSTX recommends ReochOuf Remote Control for its exceUence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers’genera/ usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 
today. Call 1-800- 
677-6232 ext. 214 
for your nearest 
dealer location. 

Before you know 
it, you’ll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 

SOFTWARE 
DIGEST RATING 

OVERALL PROGRAM 

EVALUATION 

★ ★★★ 

Reachout 

Remote Control 

★★★ 

7.5 Close-Up 

★ ★★ 

Norton pcANYWHERE 

1 *0 for Windows 


Carbon Copy 
for Windows 


Circle 99 on Inquiry Card (RESELLERS: 100). 
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TAIPEI '95 

THE 15TH TAIPEI 
INTERNATIONAL 
COMPUTER SHOW 


Asia's No* 11T Event 


fOR MORE IMFORMATION 


BVtS'HEES 


TAIPEI WlQRlD TRAMCENT^ EfHIBJTlQN KAIL SHiyi^ltoDd, Sec 5 Toip*i. Toi-cn.ROC T(L$®i.27I5-im Fd)cT i4iK. 200?^ TTEWTC 


the ideal network environment for cen¬ 
tralized management, security, and fault- 
tolerant support. 

For large installations planning to im¬ 
plement an enterprise network infrastruc¬ 
ture, Novell’s NetWare 4.02 is a logical 
choice. Excellent mukiplatfonn support, 
veiy good perfonnance, a proven network 
foundation, a powerful global directory 
service, and an expanding base of connec¬ 
tivity options make NetWare 4,02 a pow¬ 
erful candidate for large interconnected 
networks with multiple bridged servers. ■ 


About the Products 

OS/2 LAN Server 4.0 

Flrat server, $795:; each Bddltionaf server license^ $715; 
OS/2 LAM Server 4.0 Advanced. $2,295 {each 
adcriilonal tfoanae, $2180): OS/2 LAM Server-Entry 
Upgrade, $395 {each additional license $315); OS/2 
LAN Server Advanced Upgrade, $495 {each additionial 
license $415): Reqtiester, $50 (S500-$2260,10-50 
clients) 

IBM CcMH. 

Old Orchard 

Arnnonk, NY 10504 

{800) 1BM-246S 

Contact local branch or dealer. 

Circle 1009 on Inquiry Card. 

WIrllkiwa NT, Vsriloii 3.5 

Server, $699; Windows MT Server 3.5 MLP, $599; 
Windows NT 3.5 (slnglfruser client license), $39.95; 
Windows NT 3.5 (20-user client license), $569; upgrade 
from 3.1 Advanced Server, $699; upgrade from 3.1 
Advanced Server MLP. $599 
Microsoft Corp, 

One Microsoft Way 
Redmond. WA 90073.9717 
(206) 8S2-S080 
Circle 1010 on Inquiry Card, 

NetWare, Verelen 3.12 

Server and client software: 20 users. $3495; 

100 uses. $6095; 250 users. $12,495 

NetWare, Version 4.02 

Server and client software: frve users. $1395; 

10 users, $3195: 25 users, $4695; 50 users. $6295; 
100 users. $8795; 250 uses, $15,695; 500 users, 
$26,395:1000 users, $47,995 

Novell, Inc, 

122 East 1700 South 
Provo, UT 84606 
(801) 429-5900 

Circle 1011 on Inquiiy Card. 


Thi.'i report corjfains the partial results of a 
recent issue Software Digest, a monthly 
puhlicatipn off^STL Inc\ To pim hase a com¬ 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshocken, PA 19428, {610} 
941-9600: fax (6f0) 941-9950: on the internet, 
editors^nstLcom. For a subscription, call 
imi} 257-9402. BYTE Magazine and IVSTL 
are both operating units of McGraw-Hill, Inc, 
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File Transfer on Steroids 
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savas tima and monay on tila transtars 
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SAURY MANCE 

T raveling with a notebook 
PC is easy, productive, 
and convenient—but only 
after you get the right files onto the 
notebook’s hard disk. While you 
might use a docking station or 
pocket network adapter to log on to 
the network and then transfer files 
from a file server to the notebook, 
neither of these options is avail¬ 
able to you when youVre on the 
road. Copying files to a floppy disk 
and taking the disk with you is a 
hit-or-miss proposition, because 
you might forget to copy a vital 
file* Furthermore, subnotebook 
computers often don’t have flop¬ 
py drives. You could use remote 
access to dial into the central LAN, 
but remote-access products rerjuire non¬ 
trivial setup and configuration. 

Alternatively, you might use LapLink 
for Windows to transfer and synchronize 
files. With LapLink for Windows, you use 
a serial or parallel cable in the office to 
transfer files to your notebook. On the 
road, when you need to make occasional 
connections to your office computer, you 
dial in through a modem to synchronize 
updates to your notebook’s files or to trans¬ 
fer updates back to the office. You just 
leave your desktop PC iiinning LapLink 
for Windows while you’re away. 

I evaluated LapLink for Windows 6.0 
on an IBM PSA^aluePoint 486/25 and a 


ADVANCED FEATURES IN LAPLINK FOR WINDOWS 


LapLink for Windows 


File Iree Conneirt View SyncTools Options Window Help 
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If you're familiar with Windows File Manager, you should find navigating drives and directories in LapLink for 
Windows simple and easy. The program retains the split-screen view of the previous DOSbased versions. 


* SpeedSync—A patent^pending technology that cuts transfer 
times by sending only the changed parts of an existing file 

Universal Video Driver—Allows up to 10.7 million colors dutl. 
remote-control se^ons {previous remoto-control products were 
limited to 256 colors} 

« Scale to Fit—Higher-resolution image on remote computer 
scaled to fit in any size window on local computer's lower-res 
display 

• Multiple Tasks on Multiple Connections—Allows simultaneous 
LAN, modem, wireless, or parallel/serial connections, each capabi 
of handling simultaneous remote control, file transfer, and chat 
sessions 


Compudyne 486/33 notebook. Using the 
parallel, serial, and network connection 
feamres of LapLink for Windows, I trans¬ 
ferred files, synchronized files that I mod¬ 
ified after the original transfer, exercised a 
remote PC through LapLink’s rcmote-con“ 
trol feature, and chatted with myself across 
a LapLink connection* Overall, 1 found 
the software easy to install, quick and pain¬ 
less to use, and reliable in everyday use. 
It's important to note that LapLink is a 
feature-rich, Windows-based file-transfer 
package. If all you need is file synchro¬ 
nization, and you use OS/2 or Unix, you’ll 
be interested in Binary 
Software Develop¬ 
ment’s UniBeam 1.24 
[$189.95 for the OS/2 
version, $289.95 for 
SCO Xenix and SCO 
Unix; (404) 977-7102]. 


Multiple Connections 

LapLink for Windows 
is primarily a file-trans¬ 
fer and synchronization 
utility. You connect two 
PCs with LapLink over 
a serial cable (between 
two COM ports), a par¬ 
allel cable (between 


two printer ports), a pair of moderns (one 
PC dials the otlier), or over a network (two 
PCs transfer files widioui using a file serv¬ 
er as an intermediary). The package in¬ 
cludes CO lor-coded serial and parallel ca¬ 
bles. Additionally, LapLink supports 
wireless connections using AirShare ra¬ 
dio modules from National Semiconductor. 
The range of the wireless connection is 
only about 30 feet—less than useful for 
most mobile applications* However, Fm 
impressed that Traveling Software is at 
least making the effort to take advantage of 
the new technology, LapLink supports 
over 250 modems, including several cel¬ 
lular and ISDN modems. Over a LAN, 
LapLink uses IPX (commonly found on 
NetWare LANs). 

To transfer fdes from a desktop PC to a 
nearby notebook, you connect the serial 
or parallel cable between the computers 
(Traveling Software recommends using 
the parallel cable for faster transfers)* For 
remote operation through modem.s, you 
provide the telephone number and modem 
type to LapLink, When you install Lap- 
Link on a computer, you assign it a name. 
To create a logical connection between 
two cable-connected machines, you click 
on the Cable button, use the Connection 
box to select the other PC’s assigned name. 
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File Transfer on Steroids 
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SPEEDSYNC SAVES TIME 

LapLink for Windows employs a new tech¬ 
nology called SpeedSync, which transfers 
only those portions of a file that have been 
changed. A 1-M8 test file took 18*48 min¬ 
utes to transfer via modem the f rst time* 
When speedSync was applied after part 
of the file was changed, transfer times 
dropped drastically, though not In direct 
proportion to the number of bytes. 

1 “MB file 18-48 minutes 

5 percent changed 1.82 minutes 

10 pe rcent c ha nged 3.92 min utes 

25 pe rcent c h anged 0.55 mi n utes 


and then choose File Transfer, Remote 
Control or Chat* For cable-, network-, or 
modem-based access, you can tell LapLink 
to automatically reestablish the connec¬ 
tion each time you run it* 

An interface similar to Windows File 
Manager lets you point and click on the 
files you want to transfer. After you se¬ 
lect the File Transfer button on the toolbar, 
two lists of files and directories appear on 
your screen. The left list displays the target 
PC’s files; the right shows the other 
(source) computer’s files (see the screen on 
the previous page). You cun drag and drop 
file icons from the right window to the left 
window to transfer those files* Holding 
down the Ctrl key during the file selection 
process lets you transfer multiple files with 
a single drag-and-drop operation* LapLink 
will create directories as necessary on the 
target PC* 

Native Windows 

This first native Windows version of Lap- 
Link takes advantage of the Windows GUI 
and memory management* You can simul¬ 
taneously perform multiple tasks over each 
connection—tor example, you can monitor 
a flic transfer in one window, chat with the 
recipient in a second window, tmd download 
E-mail in a third. Traveling Software says it 
added several video features to keep per¬ 
formance up to par during multiple opera¬ 
tions, including intercepting GDI (graph¬ 
ics device interface) calls and intelligent 
video caching. 

For security, Lap-Link offers password- 
restricted access; *separate authorizations 
for file transfers, remote control, and chat 
functions; remote network log-in; logging 
of LapLink activities; and callback* 

If the target computer hiis earlier or lat¬ 
er versions of the files, you donT have to 
retransfer entire files to bring one or both 
computers up-to-date. LapLink’s SmanX- 
change command will synchronize the di¬ 


rectories for you* LapLink updates older 
files tiiat it finds on either PC, but does 
not delete files. 

Cloning directories as well as entire hard 
drives is also possible with LapLink. You 
include or exclude subdirectories wilh a 
menu option, and you indicate to LapLink 
whether you want a complete refresh that 
includes all files in the directory or mere¬ 
ly an update of files that exist on both PCs. 
The synchronization process compares old 
and new files, then transfers just the 
changes (deltas) over the LapLink con¬ 
nection. If you have salespeople on the 
road who need to periodically update large 
price-list information files, this feature, 
called SpeedSync, can save hours of file- 
transfer time* 

Technology for Impatient People 

Transferring megabytes of files and di- 
rectorie.s through a parallel or serial ca¬ 
ble takes time, especially if you’re copy¬ 
ing flics for the first time. Through a LAN 
cable, of course, the transfer takes less 
time. Unless your file server is low on 
disk space, how'ever, you’d probably just 
use the DOS XCOPY command, with the 
/S option, 10 copy files and directories to 
and from an in ter mediate file server* 
SpeedSync can reduce parallel- or serial- 
cable file-transfer times considerably, but 
it’s with modem-bused connections that 
SpeedSync really shines* 

To discover how well SpeedSync im¬ 
proves modcm-ba*scd file transfers, 1 u.sed 
two Supra 14.4 Kbps modems, wilh error 
correction and compression disabled, to 
connect the ValucPoini and Compudyne 
computers running LapLink for Windows. 
LapLink transferred an 
entire I-MB file through 
the link in 18.48 niinute*s* 

I then changed 5 percent 
of the source computer’s 
file and used SpeedSync 
to update the target com¬ 
puter* LapLink’s Speed- 
Sync took 1 *82 minutes 
to detect and transfer just 
the changes to the file. A file whose con¬ 
tents I changed by ID percent took 3*92 
minutes to update on the target comput¬ 
er. Changing 25 percent of the source 
file caused SpeedSync to take 8.55 min¬ 
utes to update the target file. The table on 
the opening page summarizes these re¬ 
sults. 

SpeedSync itself keeps track of statistics 
that show how well it has performed. It 
records the number of bytes that would 
have been transferred if it hadn’t been in 


effect and the number actually transferred* 
To see these statistics in LapLink for Win¬ 
dows, you choose SpeedSync Statistics in 
the SyncTools menu. For the most recent 
transfer, LapLink displays a graph that 
contrasts the number of bytes actually sent 
with the number that would have been sent 
without SpeedSync. I*^pLink for Windows 
also graphs a history of past SpeedSync- 
based transfers. As you’d expect. Travel¬ 
ing Software doesn’t provide technical de¬ 
tails on how SpeedSync works internally. 

SpeedSync quickly transfers changes to 
non-voblile files, but files whose contents 
change dramatically require longer trans¬ 
fer limes. If all or almost all the contents of 
a file change, SpeedSync can take longer to 
make the transfer because it must com¬ 
pare the two files before deciding whaf s 
changed, and the comparison lime adds to 
the overall transfer lime* Also note that 
SpeedSync doesn’t merge the two files, 
but updates the older file to conform to 
die newer. The contents of the newer file 
will always replace the contents of the old¬ 
er file. 

LapLink’s remoie-conirol and chat fea¬ 
tures work well* LapLink uses its own 
video drivers to minimize the transfer time 
for screen-update material. On each PC, 
LapLink saves local copies of Windows 
controls, such as toolbars, bitmaps, or 
icons* When you move the controls on one 
screen, LapLink only needs to send the 
identity and new position of the control to 
the other PC* The LapLink video driver, 
which works with existing drivers rather 
than replacing them, also reduces com¬ 
patibility problems when the two PCs use 
different screen resolutions or have dif¬ 
ferent brand.s of video 
adapters installed* 
LapLink for Windows 
ft.O is less expensive than 
most pocket nclw'ork 
adapters, works remotely 
through modems* and can 
quickly synchronize non¬ 
volatile files when you’re 
away from the office. It 
is easier to set up and configure than re¬ 
mote-access products, and it offers a useful 
remote-control feature. LapLink for Win¬ 
dows i.s an excellent tool for updating, seed¬ 
ing, or cloning PC files. ■ 


Barry Nance is a B YTE consulting editor 
and the author of Using OS/2 Warp 3.0 (Qite. 
1994}, Introduction to Networking (Que. 
1994) and Cl lent/Server LAN Programming 
(Que. 1994). You can reach him on the In¬ 
ternet or BIX at barryn@bix.com. 


About the Producl 


LapLink for Windows 8,0 ....$ 139.95 

Traveling Software, Inc* 

18702 North Creek Pkwy. 

Bothell. Washington 98011 
(800} 343'80ao 
(20€} 483^8088 
fax; (206J 485-6786 
Circle 10€3 cn IniiDiry Card 
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On-Line Service on the Cheap 

Mustang Software beefs up its Wildcat BBS with a 32*fold Increase in conference 
capacity, a programming language, and a robust suite of administration utilities 



Conference : Private Email 
Time Left : 25 Time On : O 

Main Menu Command >> 


Name BILL ESPOSITO. 
Node 0 Baud Local 


Sec NEtJUSER 


flge ?? File NRINB.BBS 

t Key I Prn [ Pag I Bel I Cap f 


Callers with new-user securrtv profiles and ANSI graphics enabled are greeted with the above menu. Users 
with different security profiles would have different options enabled. The two lines at the bottom of the 
screen can only be seen on the system operator’s local console. 


BILL ESPOSITO 

A long with the growing popular¬ 
ity of on-line services comes in¬ 
creased interest in low-cost al¬ 
ternatives. BBSs are perhaps the most 
affordable way to get customers and in- 
house people exchanging files and mes¬ 
sages* the BBS host computer on a LAN, 

and you've got an instant groupware con¬ 
ferencing system* 

Since at lea*st the late 1980s, Mustang 
Software's Wildcat has been on the short 
list of the most popular BBS programs. Ver¬ 
sion 4 is a major rewrite designed to meet the 
need for increased capacity and more pow¬ 
erful system adminLstniiion. The basic Wild¬ 
cat program now has more flexible menu- 
ing, a spelling checker, faster search and 
retrieval capabilities, and GlFThumbnailer 
which lets you view miniatures of large, 
throughput-sapping graphics files before 
downloading them* 

In addition. Mustang Software is now of¬ 
fering a separately priced BBS Suite that 
adds a slew of configuration and program¬ 
ming utilities. 

Installation Made Easy 

I took a look at the BBS Suite, which in¬ 
cludes Wildcat 4* 1 installed the software 
on my pieced-togeiher 486DLC40 with 
16 MB of RAM, a U*S. Robotics Courier 
Dual Standard VJ4 modem, a 14*4 Kbps 
Bocamodem, and OS/2 2*1 * 

Installation is relatively painless* Natu¬ 
rally, you first have to back up the entire 
sy stem as a safety precaution. Once you' ve 
done that, be prepared for at least a few hours 
of upgrading, and possibly an overnight job 
if your system is large. Wildcat will con¬ 
vert most everything for you, but you will 
have to move a few things over to the new 
version, such as bulletin and menu files* Be¬ 
cause the new message databases differ from 
those in previous versions of Wildcat, any 
program or utility that accessed them will no 
longer work and must also be upgraded* 
Wildcat's Makewild, a menu-driven in¬ 
stallation utility, made installation a snap. I 
did, however, run across a problem with the 
installation documentation. For setting up 
the modem options, the documentation says 
to select 'Type of Modem” and press F2 to 


bring up a pick list of supported modems. 
Unfortunately, 'Type of Modem” was not 
an option in the actual program, F2 wasn't 
highlighted as available, and pressing F2 
did nothing* I noticed that pressing F3 would 
load something, so I tried it. Sure enough, 
a pick list of modems appeared* 1 selected 
the flic for my U.S. Robotics modem, and 
the rest of ihe basic installation went with¬ 
out incident. 

Makewild also made custom configura¬ 
tion painless. The BBSs Tve used require 
you to edit long, complicated configuration 
file*s* For example, Scott Dudley's Max- 
imus/2-CBCS, which I run on my own BBS, 
is highly configurable, but you must do all 
the configuring in a text editor. By com¬ 
parison, in WiJdcat 4, everything is config¬ 
ured in Makewild, which makes liberal use 
of drop-down menus and has coniext-scn- 
sitive help. BBS software hasn't made the 
transition from DOS to the drag-and-drop 
Windows world, and much of it still suffers 
the shortcomings of older terminal-based 
interfaces. 

One of Wildcat 4*s notable features is RfP 
(Remote Imaging Protocol) Graphics, which 
provides a fully graphical (though still DOS- 
based), mouse-driven interface for the BBS. 
To lake advantage of RIP, the caller must be 


using a RlP-capiible terminal program* Mus¬ 
tang Software does not supply a RlPscript 
editor to create the graphic screens, but you 
can download one from the company's BBS 
(805-873-241X)) or any BBS with a good se¬ 
lection of sharewaie. With RIP, your BBS 
can look as prafessional as Prodigy or Amer¬ 
ica Online* 

MuRi-Eveiything 

Wildcat is a network compatible, multiuser 
BBS program. It comes in single-line, 10- 
line, 250-line, and Multiline Platinum (ihai 
supports up to 250 phone lines but permits 
as many as eight lines per PC) versions that 
retail for $129, $250, $499, and $799, re- 
.spectively* The BBS Suite that I reviewed 
lists for $999 and includes the Multiline 
Platinum Wildcat and three support utili¬ 
ties; the wcCODE Custom Online Devel¬ 
opment Engine; the wcGATElntemet/MHS 
mail gateway; and the wePRO Utilities, a 
collection of user and database utilities that 
includes a fax-on-demand processor. 

If you plan on having two or more lines, 
you will need to run some sort of multi¬ 
tasking system* One popular method is to 
run Quarterdeck Office Systems' DESQ- 
view, which lets you get by with only 4 MB 
of RAM for a two-line system. OS/2 is an 
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A Message 
to Our 
Subscribers 


F rom time to time we make 
the BYTE subscriber list 
available to other com¬ 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele¬ 
marketing calls are strictly 
prohibited. 

Many BYTE subscribers ap¬ 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter¬ 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to; 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, hj 08520 




Because the Experts decide. 


option that is more attractive 
than before, with the release of 
OS/2 Warp, which also runs in 
4 MB. Windows is also an op¬ 
tion, but it suffers from noto¬ 
riously unreliable high-speed 
communications performance 
while multitasking. 

The last recommended op¬ 
tion is to run Wildcat on a 
LAN. This is attractive be¬ 
cause it gives off-site person¬ 
nel dial-in access to the LAN, 
as well as providing an alter¬ 
native to more expensive groupware pro¬ 
grams. Unfortunately, if you own an intel¬ 
ligent multiport I/O card or need to use a 
FOSSIL (Fido, Opus, Seadog Interface 
Layer), you'll have to spring for the $799 
Platinum version of Wildcat. 

Then, once you’ve decided on your en¬ 
vironment, there are some configuration 
items to take care of. Regardless of whether 
you run Wildcat in a virtual machine oper¬ 
ating in a memory partition on a standalone 
PC or on a PC connected to a LAN, each 
line must be separate. These lines commu¬ 
nicate with each other through shared data 
files, which means there’s a single, easicr- 
to-maintain common database for user in¬ 
formation, files, and messages. 

If you run DE^Qview or a LAN, you need 
to load DOS SHARE from either your CON¬ 
FIG.SYS orAUTOEXEC.BAT files. Wild¬ 
cat itself will keep things straight by using 
a different node number for each line. You 
assign this node number in Makewild’s Gen¬ 
eral Information section. Mustang sugge.sts 
that you get one line working before tack¬ 
ling multiple lines. 1 agree. 

Downloadables 

The next task is one that often proves to be 
a major project: creating the file lists that 
users will see and from which they will se¬ 
lect files to download. If your CD-ROM or 
hard disk directories already contain a file- 
description file (e.g., FILES.BBS), the pro¬ 
cess is almost automatic. You need only run 
Wildcat’s files-database-creation utility, 
wcFlLE; enter the directory names and the 
name of the description file; and choose Go. 
All file names and descriptions will be as¬ 
similated into the files database. If there is 
no description file, however, you must man¬ 
ually enter the file names and descriptions. 
Once you’ve created the file area, you can 
set the security aspects, such as who can up¬ 
load, download, or list files (Wildcat inter¬ 
nally supports eight downloading protocols, 
including ZMODEM and YMODEM/G, 
along with up to 10 external protocols). 


At a glance, the BBS system operator can review 
overall system statistics on the idle screen (the 
screen that is displayed locally while there are no 
callers on the BBS). This screen is nearly identical 
to the one In the previous version of Wildcat. 

One notable file-area feature is the way 
that Wildcat handles CD-ROMs. For practi¬ 
cal u.se in a multiline configuration, only one 
line can access a single CD-ROM at a time, 
which creates a problem when two callers 
try simultaneously to download a file from the 
same CD-ROM. Wildcat will copy the re¬ 
quested file to a hard disk before the transfer 
executes, freeing the CD-ROM for access 
by other lines. Wildcat also supports multi¬ 
ple CD-ROMs and CD-ROM changers. 

The Messaging System 

Setting up the message areas, or conferences 
as they are called in Wildcat, was straight¬ 
forward. You simply enter a conference 
name, edit a few options, and hook the name 
to a file area. Users access the file areas via 
the customizable screen shown on the pre¬ 
vious page. 

One drawback of the messaging system 
is its lack of direct support for FTSC (Fi¬ 
doNet Technical Standards Committee) 
mail transfers. You must purchase a sepa¬ 
rate front-end package (such as Bink- 
leyTemi, Front Door, or Intermail) from a 
third-party vendor to exchange mail via 


WHAfS NEW IN WILDCAT 


• Hundreds of customizabie menus instead of 
the four traditional menus—Main, Message, 
File, and Sysop 

• As many as 32,760 conferences and file 
areas, up from 1000 In the previous version, 
plus a new message-size limit of 64 KB 

• V.FC, V.32, and V.34 modem support 

• Spelling checker available to both callers 
and system operators 

• Optional BBS Suite containing a QuickBasic- 
Ifke language, system-administration utilities, 
and an Internet/MHS gateway 
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Outstanding. 



Rene Magritte. Chateau des Pyrenees. ©1993 C. Herscovici/ARS, New York 


Once in a while, something is created that goes Call us to find out more about how Hardlock can 


above and beyond the ordinary. provide your masterpiece with the security it 

Something better than the rest. deserves. 


In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 



1 - 800 - 562-2543 


engineering protection as well as protection against 
hardware emulators, which no other lock has. 

Security. Quality. Technology. 
Hardlock is state of the art. 


GWiCO 

ENGINEERING INC. 



SER\ANG THE SOFTWARE INDUSTRY SINCE 1979 

Software Protection • Data Security 
Phone 708-808-0300 • Fax 706-808-0313 


New! 
CD-Crypt 
msecure 
CD-ROM 
software 

ilislribuiion 


ForPOS, Windows, WindowsNT, OS/2, Unix,Xenix, DES Single User, Network, CD-ROM Applications and More 

For a distributor In Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40 -In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax: 55-21-235-6808 
•In Chile contact Datasott S.A., Tel: 562-246-7443 Fax- 562-208-0591 -In Peru contact V.C.H.I., Tel: 51-14-440537 Fax 51-14-475984 
■In Mexico contact D.C. Computacion, Tel: 611-43-41, Fax: 611-46-41 


For International information, circle 82 on Inquiry card. 
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On-Line Service on the Cheap 


Rnckmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 

llllllllllllllllllllllllllllll 

Integrand's unique enclosure design uses 
modular constmction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 


Monitor: 10” Super VGA Color from $650 
PC Encbsures from $300 _ 

Keyboards: Drawer, Shelf & Panel from $85 

Made in U.S.A. _ 

Rack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes _ 

Up to 20 Slots _ 

Rugged, Modular Construction _ 

Excellent Air Flow & Cooling _ 

200 & 300 Watt Supplies, UL, CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

Circle 84 on Inquiry Card. 
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FidoNet, the mail standard for BBSs. Nor 
does Wildcat directly support dial-up data 
exchange between two Wildcat BBSs, for 
that matter. To do that, you must again re¬ 
sort to a third-party package or a kludge 
whereby Wildcat shells out to a terminal 
program, which in turn runs a script to log 
on to a BBS and download a QWK mail 
packet. Mustang should provide at least 
the ability for two Wildcat BBSs to com¬ 
municate via the telephone lines. 

On the plus side, the bundled wcGATE 
program provides a gateway between the 
BBS and the Internet for importing and ex¬ 
porting Internet E-mail and Usenet news- 
groups. Wildcat also includes wcMAIL. a 
QWK mail door that lets users pack up se¬ 
lected mail for download. And, to keep mes¬ 
sages relatively free of mistakes, the pro¬ 
gram comes with a spelling checker and 
120,000-word dictionary. 

BBS Security 

Security in Wildcat is highly configurable, 
allowing up to KXK) different security pro¬ 
files. Because Wildcat does not use the typ¬ 
ical system of access levels that range from 
low to high, profiles are independent of each 
other, so changes in one profile do not affect 
other profiles. (In a level-based .security .sys¬ 
tem, levels are related to each other by or¬ 
der of precedence. For example, when you 
di.sable an option for access on level 5, it is 
al.so disabled for levels O-^?.) With the pro¬ 
files, whatever you enable or 
disable on one profile has no 
bearing on another. Each pro¬ 
file can control access to each 
conference, file area, or door, 
for the most fiexible security 
sy.stem that Fve ever seen. 

You can also limit most of the 
functions associated with 
both the file and conference 
areas. 

The suite also includes wc- 
CODE, a QuickBasic-like 
language. At the heart of wc- 
CODE is the IDE (Integrated Development 
Environment), an editor and compiler that 
is intuitive and supports the WordStar com¬ 
mand set. The programming language it- 
.self provides access to Wildcat's functions 
as well as most of the standard QuickBasic 
commands. A business might use wcCODE 
to write a program that uses the output from 
an external credit-card verification utility 
to upgrade the user’s security profile. 

Al.so included in the suite is the wePRO 
Utilities, a collection of programs that let 
.sysops perform database operations on the 
user, file, and message databa.ses. Included 


in wePRO is wcFAX, an external fax-on-de- 
mand program that lets u.sers view a list of 
documents, mark the ones they want, and 
then have them faxed to a number that they 
specify. wcFAX is completely configurable, 
and you can set it up to deduct fax charges 
from a user’s account. 

Fly Uke the Wind 

I set up a two-line BBS with a local-node 
connection for a total of three lines. Wild¬ 
cat an.swered and connected with the caller’s 
modems flawlessly. With all three nodes in 
operation and two simultaneous high-speed 
transfers, the resulting transfer speeds were 
in excess of 113-perceni efficiency, which 
means you can expect about 162()-plu.s char¬ 
acters per second from a 14.4-Kbps con¬ 
nection (the .same percentage applies at other 
line speeds). That’s about as good as you’ 11 
get in any environment. The menu displays 
were somewhat slow, but 1 attribute this to 
OS/2’s handling of DOS multita.sking. Wild¬ 
cat’s multiple chatting options—.sy.sop chat 
as well as public and private multiline chat— 
all worked well and were not in any way 
hampered by the multitasking system. 

The Wildcat BBS Suite is undeniably a 
powerful BBS package, and with a sug¬ 
gested retail price of .$999, it ought to be. 
Its menu-driven installation process and ro¬ 
bust configuration utilities allow for much 
easier setup than is available in BBSs that use 
control files. Still, given such a richne.ss of 
features. Wildcat’s lack of a 
RIP editor and FTSC support 
surpri.sed me, even though 
Mustang Softwiirc says it gets 
few requests to add either fea¬ 
ture from its predominantly 
corporate customers. 

By the time you read this, 
negi.stered users will be able to 
download version 4.01, 
which Mustang Software 
says fixes almost 70 bugs 
while adding .some new fea¬ 
tures. If you require a multi- 
line BBS, and you don’t need the FOSSIL 
or intelligent I/O board support, I suggest 
either the 10- or 250-line versions. With a 
BBS like Wildcat, you will never again need 
to u.se on-line services like CompuServe to 
communicate with your employees. ■ 


Bill Esposito is a program integrator with 
the Department of Defense. A BBS u.ser since 
1982, for seven years he has been system op¬ 
erator of the Cereal Port BBS in Rindge, NH 
(603-899-3335). He can also be reached on 
the Internet at espo@cereaLmv.com and on 
BIX c/o editors. ” 



About the Product 

Wildcat 4.0 


single-line. 

.$129 

10-1 ine . 

.$249 

250-line. 

.$499 

Multiline Platinum . 

.$799 

BBS Suite . 

.$999 

Mustang Software 

6200 Lake Ming Rd. 
Bakersfield. CA 93306 
(805) 873-2500 
fax: (805) 873-2599 
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Tenth Annual 
Computer Press 
Awards 1994 


SEND OR FAX ENTRIES TO COMPUTER PRESS AWARDS, 2 FLOYD 
DRIVE, MOUNT ARLINGTON, 1\J 07856, FAX (201) 663-5140. 
NOMINAnONS MUST BE RECEIVED BY FEBRUARY 20,1995. 

BEST INSTRUCTIONAL OR 
EDUCATIONAL ARTICLE OR SERIES 

Publication/Broadcast: _ 

Appearance Date:_ 

Article or Series Name:_ 

Author/Host:_ 

BEST FEATURE OR REVIEW 


CPA 

READER-CHOSEN 

AWARDS 


BALLOT 


The Computer Press Awards, 
co-sponsored by 3M Data 
Storage Products and the 
Computer Press Association 
(CPA), honors top journal¬ 
ists who excel in their 
coverage of information 
technology. As the oldest 
and most coveted honor of 
its kind, the Awards provide 
a forum for technologyjour¬ 
nalists to be recognized by 
their peers. 



Computer Press 
Association- 


Promoting RxnRllflnnB 

in Onmprtwp .IniT maltem 



Publication/Broadcast: _ 

Appearance Date:_ 

Article or Series Name:_ 

Author/Host: _ 

FAVORTIE PUBUCAnON 

REMEMBER! YOU CAN VOTE FOR A TELEVISION 
PROGRAM, RADIO SHOW, OR ON-LINE SERVICE, TOO. 

Publication/Broadcast: _ 

Appearance Date:_ 

Article or Series Name:_ 

Author/Host:_ 

PLEASE TAKE A MOMENT TO ANSWER THESE QUESTIONS. 

Name/ntle:_ 

Company:_ 

Address:_ 

City/State/Zip:_ 

Phone (Voice):_ 

Phone (Fax):_ 

Age:_ Sex: M □ FQ 

Income: $25,000-$40,000 □ $75,001-$100,000 □ 

$40,001-$60,000 □ Over $100,001 □ 

$60,001-$75,000 □ 

Besides the publication containing this ballot, where do you get 
information about computing?_ 


SPECIAL OFFER! Become a CPA Associate Member. Join now 
for only $30, and save over 50% (Regular membership fee is 
$75)! Associate Members receive the CPA Network News, a 
CPA membership card and member directory, plus access to 
the CPA’s BBS. 

□ Yes! Sign me up as a CPA Associate Member for only $30. 

MCA/isa Number_ 

Exp. Date:_ 

OR enclose a check made out to Computer Press Association 


Circle 64 on Inquiry Card. 



































LAB REPORT: PCI AND MAC GRAPHICS ADAPTERS 


HANDS-ON TESTING 



An in-depth inspection of 35 PCI and five Macintosh NuBus 
cards for ultrafast graphics and deep colors 

JIM KANE, SIVA KUMAR, AND JOHN MCDONOUGH 

L ast February, we tested four types of graphics adapters: those with VL-Bus, IS A-bus, EISA-bus, and 
Macintosh NuBus architectures. At that time, we could round up only three PCI-based (Peripher¬ 
al Component Interconnect) adapters. But as PCI has become the standard local-bus interface, 
the former trickle of PCI cards has turned into a flood. There has even been speculation that Ap¬ 
ple will replace Mac NuBus slots with PCI slots in a few years. 

This Lab Report describes our evaluation of 35 PCI-based graphics adapters and five high-end 
NuBus Mac adapters. At $399, the average price of the PCI cards here is $70 less than the average price of 
the VL-Bus cards we tested last February. The average price for the Mac NuBus adapters has dropped by $790. 

This test set includes both DRAM- and VRAM-based accelerators, in configurations ranging from 1 to 4 
MB of video memory. In general, a graphics accelerator with 1 or 2 MB of DRAM will suffice for everyday 
business applications. But for instantaneous, photo-realistic color, you’d be wise to purchase a more expen¬ 
sive VRAM-based board. And while the fastest boards we evaluated use VRAM, our tests show that the per¬ 
formance edge these boards have over DRAM-based accelerators is sometimes inconsequential. 

The PCI adapters we tested represent a variety of graphics accelerator chip sets; the majority were from S3. 
This is a major change from last year, when Tseng Labs was the most popular chip provider. 

Reviews tend to catch manufacturers at various stages of leapfrogging each other with better technology. 
Every six months or so, manufacturers upgrade their components; whichever one has upgraded most re¬ 
cently often reaps the better review. 

But there are specific price/performance trade-offs inherent in particular components, such as VRAM 
versus DRAM. Because DRAM chips must both update and display through just one port—whereas VRAM 


How to use this guide 


To find the best graphics accelerator for your needs, 
follow the main headings until you come to the 


We grouped PCI adapters into best- 
overall (a weighted combination of 
performance, features, and quality 
scores), high-performance, and low- 
cost subcategories. We grouped the 
Mac adapters into best-overall and 
high-resolution groups. 


BEST OVERALL 


ATI Tecbnologie* Graphics Pro Turho 

TliaQncrtcsPniTwi>o(w«atftti«NglM«t wuAlia* 


appropriate bus architecture and then look for the 
subcategory that’s most relevant to your work. 


Prices shown are for the adapters 
as they were configured for our 
tests. Typically, the cost varies 
according to the amount, type, and 
speed of the installed RAM. 


Performance results are given In 
transactions per second: The higher 
the number, the more transactions 
an adapter was able to complete. 

The tests employ a collection of 
screens from popular Windows and 
Macintosh applications. Except for 
the motion video tests, higher 
numbers indicate better performance 


k tor > owett»PK ■ befhrf pnt^peifc w Knoe f<»o 
■ft »• Mtad It 1280 1024 don per Nitfi M 
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Boards rated as excellent came 
with installation software and the 
clearest manuals; a good rating 
identifies boards that can be 
installed without checking the 
documentation; fair-rated boards 
required a check of the user’s 
manual; and boards that received 
a poor rating needed to have 
jumpers or IRQs reset. 
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The Gadgetry of Graphics 


MONITOR INTERFACE 
Most graphics adapters 
provide a single video 
connection based on the 
standani D-shell. 15-pin VGA 
connector. Some high-end 
boards offer RGB (U., BNC) 
connectors. Some boards have 
multiple active video 
connectors, alloiving multiple 
monitor attachments. 


GRAPHICS ACCELERATOR 
Provides low-level graphics 
operations. A 64-bit chip can 
iransfer data in and out of its 
internal frame buffer 64 bits at a 
time. DRAM, VRAM, and the local 
bus accept only 32 bits of data at 
a time. A 32-bit interleaved 
architecture prepares one bank of 
memory while transferring to a 
second bank, reducing the 
transfer to a single dock cycle. 
Look for 64- or 32-bit interleaved 
architectures. 


VIDEO MEMORY 
VRAM-based boards have the 
reputation of being dramatically 
faster than DRAM-based boards, 
but DRAM designs have improved 
to the point where they’re not 
much slower. Choose DRAM for 
economy if you mainly operate in 
1024- by 76S-pixel resolution 
with 256 colors. VRAM is a must 
for refresh rates that provide 
dear images at higher resolutions 
and color levels. 



We tested only PCI and NuBus adapters in this 
review. PCI’s throughput is better than that of ISA 
and EISA; in addition, with its flexibility and ease of 
use, it’s becoming the local-bus standard. For 
Macintosh systems, NuBus is the current accepted 
standard; K has been self-configuring for years. 


VIDEO BIOS 

At stari-up, your system looks to the 
video BIOS (l.e., ROM) for the start-up 
code that identifies the graphics card 
and its software interrupt (which is 
almost always INT lOh) to control video 
actions. Sometimes the video BIOS Is 
shadowed to system RAM for improved 
performance. 


Gmi 


BEST 


GENERAL BUSINESS 

ATI Technologies Graphics 
Pro Turbo 

The Graphics Pro Turbo 
posted the highest InterMark 
performance score of any 
adapter In this review. The 
$699 board Is one of the 
highest-priced PCI boards we 
reviewed, but it delivers on 
performance. Our test model 
shipped with 4 MB of VRAM, 
used ATI's proprietary 
mach64 chip set, and 
boasted refresh rates of 
nearly 100 Hz. 

PAGE 138 


DRAFTING QUALITY 

Elsa Winner 2000Pro 

Elsa's Winner 2000Pro is 
clearly geared for CAD; It 
offers enhanced and 
accelerated video modes for 
fast, high-resolution color 
graphics under AutoCAD, and 
it performed well In both the 
DOS and Windows AutoCAD 
tests, making it the perfect 
choice for people who make 
their living with CAD. 

PAGE 142 


MACINTOSH 

Radius LeMans GT 

If you’re looking for hot 
Macintosh performance at 
1024- by 768-pixel 
resolubons, then take the 
LeMans GT for a test drive. 

Its features include 24-bit 
color support, up to 1152- by 
870-pixel resolution, on-the- 
fly mode switching, bit-depth 
switching, and a Photo- 
Booster utility that offers 
additional Photoshop 
acceleration. Like all the 
Radius boards we tested, the 
3-MB VRAM-based LeMans 
GT comes with a lifetime 
warranty. 

PAGE 145 


is dual-ported—at high resolutions and color depths 
there comes a point where VRAM is more efficient to 
use. This is especially true when you’re working with 
full-motion video. Cards that have separate video accel¬ 
erators offer the best performance for full-motion vid¬ 
eo playback. RAMDAC chips are also evolving rapidly. 
Some now include processes, such as hardware scaling 


and cursor control, that have traditionally been com¬ 
pleted by the accelerator controller. Another innovative 
RAMDAC technology lets you display RGB and YUV 
windows on a screen simultaneously. Chip performance 
also varies by application, memory configuration, and 
vendor implementation. It helps to do some last-minute 
research when you’re ready to make a purchase. 


ILLUSTRATION: BRUCE SANDERS 01995 
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LAB REPORT: PCI AND MAC GRAPHICS ADAPTERS 


THE BEST GRAPHICS ACCELERATORS FOR 

GENERAL BUSINESS 


I n the early years of local-bus graphics, VL-Bus graph¬ 
ics accelerator cards stole the show. But now PCI has 
overtaken the VL-Bus. Most cutting-edge Pentium 
systems include a PCI local bus, and most new systems 
use some type of local bus to accelerate graphics, whether 
integrated or via a slot. 

To rank cards for the general-business category, we 
compared test results for resolutions of 1024 by 768 pix¬ 
els with 256 colors. Mo.st noninterlaced 15-inch monitors 
that come packaged with your average business system 
support this resolution. 

While many adapters .support higher resolutions, on 
small monitors these resolutions are hard on the eyes. But 
if you have a 21-inch monitor, .such as the Nanao RexScan 
F760i-W Multisync we used for testing, you could cer¬ 
tainly make complete use of any adapter that supports 
1600- by 1200-pixel resolutions with as many colors as the 
card supports. 

Although prices for graphics accelerators have dropped 
since last year, one thing remains the same: In most cases, 
you get what you pay for. For example, the lowest-priced 
adapter we tested, the $143 DFl WG-2000P, has just 1 
MB of DRAM and, predictably, finished last in the be.st- 
overall category. And while you’ll like the results of our 
best-overall winner, you might cringe when you see that 
ATI Technologies’ Graphics Pro Turbo—while a good 
deal at $699 (configured with 4 MB of VRAM)—costs 
almost five times as much as the DFl WG-20()0P. 

The MGA Impression Plus, from Matrox Graphics, had 
one of the strongest corrbinations of features, u.sability, 
and performance; it finished second in the best-overall 
category. Its $449 price tag may .seem a bit .steep, but that’s 
substantially lower than the price of many other compara¬ 
ble high-performance PCI boards on the market today. Its 
ability to change resolutions on the fiy, its pioneering sup¬ 
port of 3-D (unfortunately for testing purposes, it does not 
yet support OpenGL), and its high performance scores 
put it one step from the top. 

Two of the runners-up in the be.st-overall category were 
priced under $300 and turned out overall scores that were 
nearly identical to tho.se of the winner. The Premier 20(X) 
PCI card, from Focus Information Systems, includes an 
ARK2000PV chip .set and 2 MB of DRAM. This 
board’s consistently high features and usability scores 
kept it in the running. The TrueSpeed W32 PCI, also 
from Focus, u.ses the Tseng Labs ET4000AV32P chip 
.set and has 2 MB of DRAM; it ended up in a virtual tie 
with the Premier 2000 PCI. 

Our high-performance rankings differ from the best- 
overall category in that we did not consider features and us¬ 
ability scores but relied solely on the adapters’ InterMark 
performance numbers under Windows 3.1 L ATI took high 
honors in this speedbumer cla.s.s with its Graphics Pro Tur¬ 
bo and WinTurbo adapters. The $369 WinTurbo has only 


GRAPHICS GLOSSARY 


BITBLT 

Stands for bit block transfer, a hardware-based process that moves 
a rectangular block of bits from main memory into display memory. 


BLTING 

A straight-pixel copy from video memory to the screen. 

HARDWARE PANNING 



NuBusslot 



A technique that allows you to pan across a large 
desktop more quickly than if you were using the normal interface. 

IVIODE SWITCHING 

The toggling between screen resolutions and pixel depths. Some 
video cards have special drivers that allow them to switch modes 
on the fly (i.e., without restarting Windows). 

NUBUS 

This 32-blt architecture Is a self-configuring bus design used in 
Macintosh systems for peripheral expansion. 

PCI 

Stands for Peripheral Component Interconnect; a 32- or 64-blt local- 
bus design that uses a hardware layer that isolates the CPU and, 
therefore, is processor independent. It operates at 33 MHz rather 
than the speed of the processor. PCI devices are self-configuring. 

REFRESH RATE 

The number of times a display screen Is redrawn per second. The 
higher the rate, the less flicker a display presents. 

RESOLUTION 

The number of pixels that can be activated on-screen at one time, 
expressed in the horizontal value by the vertical value (e.g., 1024 
by 768). 

6A-BIT VS. 32-BIT INTERLEAVED 

A 64-bit graphics accelerator uses a 64-bit data path to video 
memory. The 32-bit interleaved controller uses two passes to load 
data into odd and even banks of memory. While one bank Is in 
precharge, the interleaved controller performs data 1/0 on the other, 

SRAIVI 

Stands for static RAM; describes chips that do not require a refresh 
cycle, as DRAM chips do. and thus can be accessed over twice as 
quickly. SRAM chips cost more than DRAM chips. 

SVGA 

Stands for Super VGA; originally referred to resolutions of 
800 by 600 dpi at various color depths. Today, SVGA 
PCI slots commonly refers to 1024- by 768-pixel resolution. 

VRAIVI VS. DRAIVI 

VRAM chips are true dual-ported memory chips that allow 
simultaneous reads and writes. A DRAM chip requires Its content to 
be refreshed: read and write operations cannot occur simultaneously. 
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2 MB of VRAM (compared to 
4 MB for the Graphics Pro Tur¬ 
bo), but it didn’t lag too far be¬ 
hind in the InterMark tests. The 
Picasso 64-PCI from Actix Sys¬ 
tems, which fini.shed a whisker 
behind the WinTurbo, costs 
only $279. 

Differences 
in InterMark 
scores of less 
than 5 percent 
can be dis¬ 
counted as rel¬ 
atively insig¬ 
nificant: every 
board has par¬ 
ticular strengths 
and weakness¬ 
es. Determining 
exactly how a 
board scoring 
9.6 is better than one scoring 
9.5, for instance, can be quite 
difficult. You’re likely to spot 
the difference in a board that 
runs 10 percent faster than a 
competitor, but 
the difference 
might not be 
enough to af¬ 
fect your pro¬ 
ductivity. A 25 
percent speed 
difference is 
great enough for 
you to choose 
a board for the 
productivity 
gains it offers. 
Our low-cost 
general-business category com- 
pri.sed only those boards priced 
under $250, which cut the te.st 
pool to 11 PCI boards. Of these 
11, seven were based on an S3 
chip set. All the runners-up in 
this class had 2 MB of DRAM, 
and the differences among the 
top five were insignificant. 

Orchid’s Kelvin 64 PCI, the 
first low-cost runner-up, came 
in just under the frugal wire at 
$249. The other runners-up 
showed slightly better perfor¬ 
mance, but the Kelvin 64 PCI 
had the second-highest features 
and usability scores, excellent 
documentation, and a four-year 
warranty. 


I Weight!^ for 
High Performance 


POtFORMANCr 

100 % 


Weighting for 
Best OveraH and 
Low Cost 


PERTORMANCE 

75% 


FEATURES 15 % 


PUSABUJTY10% ^ 


KEY 

Excellent AAAA Good AAA 
Fair AA Poor A 


BYXE BESX 


GENERAL BUSINESS 


Turbo-oharged graphics 


BEST OVERALL 


AH Technologies Graphics Pro Turt)o 


The Graphics Pro Turbo posted the highest InterMark 
performance score of any adapter in this review, 
although Its $699 price tag may cause you to look 
for something with a better price/performance ratio. 
When we tested it, 1280 by 1024 dots per Inch was 
the highest resolution It supported, but ATI is expected to release 
1600* by 1200-dpi drivers early this year. 



OVERAU GRAPHICS 


ASTESTED 


STANDARD DRIVERS PROWDEO 





SCORE ACCELERATOR 

RAM (MB) 

PRICE 

WIN NT 31 

WIN 311 AUTOCAD 

UNIX 

INTERMARK 

FEATURES 

USABILITY 

KST AH Graphics Pro Turbo 

AAAA ATtmach64 

4 VRAM 

$699 

✓ 

✓ 

✓ 


72.9 

AAA 

AAAA 

RUNNER-UP Matrox MGA Impresskxi Plus AA AA Matrox MGA 64 4 VRAM 

$449 

✓ 

✓ 

✓ 

✓ 

66.1 

AAAA 

AAAA 

RUNNER-UP ATI WlnTurbo 

AAAA ATImach64 

2 VRAM 

$369 

✓ 

✓ 

✓ 


68.7 

AAA 

AAAA 

RUNNER-UP Focus Premier 2000 PCI 

AAAA ARK2000PV 

2 ORAM 

$269 

✓ 

✓ 

✓ 


67.0 

AAAA 

AAA 

RUNNER-UP Focus TrueSpeedW32 PCI AAAA ET4000/W32P 

2 DRAM 

$289 

✓ 

✓ 

✓ 

✓ 

67.3 

AAAA 

AAA 


Inspired graphics performance 


HIGH-PERFORMANCE 


AH Technologies Graphics Pro Turbo 


For displaying 1024- by 768-pixel resolutions with 256 colors, no other board 
could match the greased-lightning speed of ATI's Graphics Pro Turbo. The 
board has 4 MB of VRAM and the ATI mach64 accelerator chip set. You get 
what you pay for with this board: high performance under Windows for lots of 
money. This adapter also supports instant mode switching, allowing you to 
change color and resolution on the fly with a single keystroke, without the 
usual restarting of Windows. 


OVERAU GRAPHICS AS TESTED STANDARD DRIVERS PROVIDEB_S COIB 


SCORE ACCUERATOR 

RAM (MB) 

PRICE 

WIN NT 31 

WIN 311 AUTOCAD 

UNn 

INTERMARK 

FEATURES 

USABHJTY 

BEST ATI Graphics Pro Turbo AAAA ATI mach64 

4 VRAM 

$699 

✓ 

✓ 

✓ 


72.9 

AAA 

AAAA 

RUNNER-UP ATI WinTurbo AAAA ATI mach64 

2 VRAM 

$369 

✓ 

✓ 

✓ 


68.7 

AAA 

AAAA 

RUNNER-UP Actix Picasso 64-PCI AAAA ARK2000PV 

2 DRAM 

$279 

✓ 

✓ 

✓ 


68.5 

AAA 

AAA 

RUNNER-UP Focus TrueSp6edW32 PCI AAAA ET40(XVW32P 

2 ORAM 

$289 

✓ 

✓ 

✓ 

✓ 

67.3 

AAAA 

AAA 

RUNNER-UP Focus Premier 2000 PCI AAAA ARK2000PV 

2 ORAM 

$269 

✓ 

✓ 

✓ 


67.0 

AAAA 

AAA 



The besl; PCI adapter under $250 


LOW-COST 


ATI Technologies Graphics Xpression 



The Graphics Xpression offers great value for a fast 64-blt Windows accelerator. 
We picked It as the top under-$250 board because it had the best low-cost 
performance. It performs high-speed fills, line draws. BITBLTs, and bit masking 
in accelerated modes with up to 16.7 million colors and 1280- by 1024-pixel 
resolutions, instant mode switching lets you toggle between high-resolution and 
true-color modes with a single keystroke. Since the Graphics Xpression has no 
jumpers to set, it's also easy to install. 


OVERAU GRAPHICS AS TESTED STANDARD DRIVERS PROVIDED _ SCORES 



SCORE ACCELERATOR 

RAM (MB) 

PRICE 

WIN NT 31 

WIN 311 AUTOCAD 

UMX 

INTERMARK 

FEATURES 

USABUTY 

BEST ATI Graphics Xpression AAAA AH mach64 

2 DRAM 

$249 

✓ 

✓ 

✓ 


63.3 

AAA 

AAAA 

RUNNER UP Orchid Kelvin 64 PCI 

AAAA CLGD5434 

2 DRAM 

$249 

✓ 

✓ 

✓ 

✓ 

58.7 

AAA 

AAAA 

RUNNER-UP Mirage Storm 1600-PCI 

► 

► 

► 

► 

<: 

2 DRAM 

$245 

✓ 

✓ 

✓ 

✓ 

60.1 

AAA 

AAA 

RUNNER-UP STB PowerGraph 64 

AAAA S3Tho64 

2 DRAM 

$199 

✓ 




61.0 

AAA 

AAA 

RUNNER-UP PraeoTek FastMax P20 

AAAA S3Vision864 

2 DRAM 

$235 

✓ 

✓ 

✓ 


58.8 

AAA 

AAAA 
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LAB REPORT: PCI AND IVIAC GRAPHICS ADAPTERS 


» 


Smooth Movies 


T he InterMark video test, devised 
by NSTL, tests the video capa¬ 
bilities of an adapter by forcing 
it to play video at a consistent 
speed and monitoring the number of 
dropped frames. We tested a represen¬ 
tative cross-section of chip sets from 
our test-bed of PCI graphics adapters 
by testing one board for each chip set. 
We played 30-frame-per-second video 
clips under the Indeo and Cinepak com¬ 
pression formats at normal, xl.5, and 
x2 resolutions. 

We predicted that adapters equipped 
with video-accelerator chips would have 
a clear advantage in this test; this proved 
to be the case. The VideoLogic PCI Mov¬ 
ie accelerator and its sidekick, the Pow- 
erPlay 964 video-accelerator chip, had 
significantly fewer dropped frames than 
the competition as resolution increased. 
At normal (i.e., xl) resolution, the PCI 
Movie performed more slowly than the 
Focus TrueSpeed W32 PCI, the Dia¬ 
mond Stealth 64 VRAM, and the Or¬ 
chid Kelvin 64 PCI cards. But, as the 
charts show, there was little to compare 
to the PCI Movie at xl.5 and x2 re.so- 
lutions. In fact, it dropped fewer frames 
at x2 resolution than it did at x 1. 

The largest differences between the 
PCI Movie and the other adapters man¬ 
ifested themselves at xl.5 resolution, 
where a board with hardware pixel in¬ 
terpolation should have the biggest ad¬ 
vantage. A hardware pixel interpolator 
allows videos to be scaled during play¬ 
back without causing more work for the 
host processor. Pixel interpolation is the 
rough averaging of pixels between the 
original pixels when the resolution is 
stretched beyond the normal x 1. The 
space between the normally mapped pix¬ 
els is increased, and the adapter must 
make a decision as to what color pixel to 
place there. (See the review “Video for 
Free” on page 105.) 

A board with pixel interpolation will 
average the value of the surrounding 
area and put an averaged value in be¬ 
tween. This process results in shadings 
between sections of an image. A board 
without pixel interpolation will put in 
one of the pixels from the surrounding 
area, creating a blocky effect. For com¬ 
plex video streams, the additional work 
of scaling the image via software results 
in dropped frames and jerky playback. A 



For video tests, we selected one adapter to represent each chip set in this Lab Report. We forced each clip 
to run at 30 frames per second at normal, xl,5, and x2 resolutions using Indeo and Cinepak compression 
formats. Unlike most of our tests, lower numbers indicate better performance (i.e., fewer dropped frames). 


hardware pixel interpolator may also re¬ 
sult in higher-quality playback, as the 
video driver typically u.ses faster tech¬ 
niques (e.g., pixel replication) at the ex¬ 
pense of image quality. 

The PCI Movie has hardware pixel 
interpolation; it dropped only 68 frames 


at xl .5 resolution, while its closest com¬ 
petitor, the Orchid Kelvin 64 PCI card, 
dropped 118 frames. This is not to say 
that the PCI Movie offers cinema-qual¬ 
ity video, but it provides better-quality 
PC video than the other adapters that 
we tested. 
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It Makes Simple Presentations Impressive. 
It Makes Impressive Presentations Simpie. 



It's a Proxima C)vation'“+ projertion panel. 
It works with your computer and 
an overhead projertor to projea 
powerful large-screen images. 

Anything from simple graphics to 
full-motion multimedia presentations 
And yes, you need one. 

Because with it, you can 
communicate more 
effectively than ever before. 

But that's not all. 

Proxima's Ovation+ is easy to 
use—just plug it in like a monitor. 

It's impressive to watch—it's active- 
matrix display projects 16.7 million 


eyepopping colors. And it puts you in command. 
Our unique Cyclops* interactive pointer system works 
like a cordless mouse to give you total control of 
your software from anywhere 
in the room. Any software, any 
presentation, any platform. 

Suddenly, your presentations 
are more impactful. Your 
points more memorable. Your 
workgroups more productive All because 
you have an Ovation+ projection panel, 
receive your free CD-ROM demo 
or information on our complete line of 
Proxima Desktop Projection~ products, call us 
today at 1-800-447-7694. 


Oration 


PROXIMA® 

The Desktop Proiection Company 

Man Ottlce: 9440 Cvion Park DitMi Sw Oiego. CA 92171-2296. (619146^-9500. FAX (619) 457-9647. (800) 447-7694 (U.SA and Canadb) Eunpnn OicB: HontBaeg 24.6191RX Bwi Da NittatlarKts. f31 -43^ 248. FAX ^31-4S^ 220. ProniiTa and Cydops am rtgislarad trademark « Proxima 
Corporation Desktop Prcytcur and DastepProiitfion aratiadarnvisorPTannaCorpiial Qfartrademlcsaraltaprapiiiyolfiiirrtspidhmoiifn^ U.SLandio«aignpaMnisarependino. Copyrigta 1994 Proiana CorporaDon AB nofts reserved. Specrficmiontaeetjteedtoctungewrvi^ 

Circle 132 on Inquiry Card (RESELLERS: 133). 








LAB RERORT: RCI AND IVIAC GRAPHICS ADAPTERS 


THE BEST RCI GRAPHICS ADAPTERS FOR 

DRAFTING QUALITY 



Our CAO performance tests involve drawing and manipulating CAD drawings in AutoCAD release 
12 for DOS and Windows at 1024 by 768 dpi and at 1600- by 1200-pixel resolution. 
Predictably, the adapters with specialized CAD drivers posted the highest scores. 


I f you work with 
Windows- or DOS- 
based CAD pack¬ 
ages, you will want 
to have a fast, high-res- 
olution graphics adapter 
that can handle large, 
complex drawings. The 
screen-redraw process 
should not make you 
want to slap the monitor 
as you wait and wonder 
if you could do it faster 
with a ruler and compass. 

The graphics adapters we 
tested provide several so¬ 
lutions for high-resolu- 
tion CAD problems, and 
some of them proved to 
be adequate low-cost al¬ 
ternatives. 

We rated boards using our AutoCAD release 12 
performance tests under DOwS and Windows 3.11. 

If the vendor supplied a Windows driver for Auto¬ 
CAD, we used it; otherwise, we used that adapter’s 
supplied Windows driver. We tested the 14 adapters 
that qualified for high-level tests under DOS and Windows 
at 1600 by 1200 pixels in 256 colors. We tested 11 in the 
low-cost category, which are all steals for under $250. 

In general, the overall CAD winners are not the general- 
business winners. They have completely different drivers for 
DOS, and some have specialized AutoCAD for Windows 
drivers. It was no surprise that the boards equipped with spe¬ 
cialized drivers—the Matrox MGA Impression Plus, the Elsa 
Winner 2(KK)Pro, and all three graphics adapters from miro 
Computer PrcxlucLs—performed the best in the Windows Auto¬ 
CAD test suite. 

Two adapters proved to be nice alternatives to the Elsa 
Winner 2000Pro: the Graphics Pro Turbo and the WinTurbo, 
both from ATI Technologies. These two earned higher Win¬ 
dows AutoCAD scores than the Elsa Winner 200()Pro, and 
they tied it in the DOS tests. In addition, the ATI cards are less 
expensive than the $799 Elsa card, costing $699 and $369, re¬ 
spectively. But pricing was not considered in our rankings. 
Overall, Elsa did the little things better, such as providing an 
indexed user’s manual and memory-expansion options. 

If you need high-quality DOS perf ormance, consider Dia¬ 
mond’s Stealth 64 VRAM. This $599 board had the best DOS 
scores among the best-overall winners. And it’s also one of the 
few that supports on-the-fly mode switching in Windows. 

Precision, an important aspect of CAD work, increases 
with resolution. So, for the high-resolution/perfbrmance CAD 
subcategory, we considered only the 1600- by 1200-dpi Auto¬ 
CAD scores and the features and usability scores. 


Diamond Multimedia Systems’ Viper SE PCI and Genoa 
Systems’ Video Blitz 9500 PCI finished neck-and-neck in 
the high-resolution arena. They shipped with the same Auto¬ 
CAD driver, the DL-Xpress from Vibrant Graphics, and the 
.same chip set, the Weitek P9I(X). This combination produced 
the be.st high-resolution DOS performance. We gave the final 
nod to the Viper SE PCI only becau.se it had a slight perfor¬ 
mance edge. The Viper SE PCI has 4 MB of VRAM, and the 
Video Blitz 9500 PCI has 2 MB, but this didn’t seem to affect 
the DOS AutoCAD .scores. 

For the same category in Windows, the top performer was 
the Matrox MGA Impression Plus, a $449 graphics adapter 
with 4 MB of VRAM. This 64-bit accelerator card Includes 
support for 3-D and u.seful DynaView CAD utilities, such as 
a pop-up window with a fully .scrollable AutoCAD command 
field, and DynaView’s Spy-Gla.ss feature, which allows you 
to roam through an enlarged section of your drawing. 

The least expensive board in the high-re.solution category 
is the Phantom 64 8864 PCI from Genoa Systems. The only 
DRAM-ba.sed board ranked here, it comes with 2 MB of 
RAM for an economical $279. Among the top high-resolution 
boards, this S3 Vi.sion864-based card had tlie second-highest 
Windows scores, but it was tied for last in the DOS tests. 

Our low-cost CAD category includes adapters priced at 
less than $250. These boards offer performance that is al¬ 
most equivalent to that of some of the top-ranked general- 
business boards. This is an indication that good performance 
is not out of the reach of draftspersons on a tight budget. 
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Of the products that we re¬ 
viewed, only the Matrox MGA 
Impression Plus supports 3-D 
rendering. This year, however, 
3-D chips will become com¬ 
mon options on graphics cards. 
For example, 3DLabs will soon 


Weighting for 
Best Overall 
and Low Cost 


USABILITY 10% 


set, which is also for PCI, con¬ 
sists of a VRAM-based high- 
performance 2-D GUI and a 
3-D rendering accelerator with 
a 135-MHz true-color palette 
DAC (D/A converter). DEC 
and Brooktree, who jointly de¬ 
veloped the DECchip 21030, 
will collaborate on all its asso¬ 
ciated drivers and support. The 
21030 is also a high-perfor¬ 
mance 2-D and 3-D acceler¬ 
ator. Finally, Kubota has an¬ 
nounced its Ac- 
tionGraphics 
300 3-D accel¬ 
erator, which is 
.specifically de¬ 
signed to take 
advantage of 
Pentium speeds 
and advanced 
operating sys¬ 
tems, such as 
Microsoft NT 
3.5 and Win¬ 
dows 95. 

This flurry of 3-D technol¬ 
ogy is due in large part to the 
WinG OpenGL 3-D modeling 
library, Microsoft’s imple¬ 
mentation of Silicon Graphics’ 
technology in NT 3.5 and Win¬ 
dows 95. There are also other 
3-D libraries and APIs to sup¬ 
port; some of the most signifi¬ 
cant ones belong to the CAD 
market. 


Weighting for 
> High Resolution 


PERFORMANCE 75% 
(1600 X 12001 
DOS and CAO 70% 
Windows and 
CAO 30% 



FEATURES 15% 


[usability 10% ^ 


PERFORMANCE 75% 
(1024x768) 

DOS and CAD 70% 
Windows and 
CAO 30% 


S' 

FEATURES 15% 


begin shipping 
its Glint 3(X)SX 
3-D graphics 
processor for 
PCI; it supports 
all the render¬ 
ing operations 
of OpenGL Om¬ 
nicomp Graph¬ 
ics will include 
the Glint chip 
on its 3Demon 
adapter. Cirrus 
Logic’s Mon- 
dcllo 3-D chip 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


DRAFTING QUAUTY 


Draft with the pros 


BE3T OVERALL 


Bsa Winner 2000Pro 


This 64-bit accelerator card was a top performer among 
the higher echelon of CAD adapters we tested. Its 
protected-mode Elsa ADI AutoCAD driver offers useful 
extensions, including a bird's-eye view, dynamic panning, 
and zoom. At $799 with 4 MB of VRAM, the Winner 
2000Pro supports up to 8 MB of VRAM. Its chip set, the S3 Vision964, 
also powers the Diamond Stealth 64 VRAM, a runner-up In this category. 




AUTOCAD 



OVERAU GRAPHICS 

AS TESTED 

STANDARD DRIVERS PROVIDED 

SCORE (TPS) 

SCORES 


SCORE ACCELERATOR 

RAM (MB) 

PRICE 

WWNT3i 

WINIU AUTOCAD UfIX DOS 

WIN 

FEATURES USABILITY 

BEST Elsa Winner 2000Pro 

AAAA S3Vision964 

4 VRAM 

$799 

✓ 

✓ 

✓ 

3.2 

1.2 

AAAA 

► 

► 

► 

► 

RUNNER-UP ATI Graphics Pro Turbo AAAA ATI mach64 

4 VRAM 

$699 

✓ 

✓ 

✓ 

3.2 

1.4 

AAA 

AAAA 

RUNNER4IP ATI WinTurbo 

AAAA AT)mach64 

2 VRAM 

$369 

✓ 

✓ 

✓ 

3.2 

1.3 

AAA 

AAAA 

RUNNER-UP Diamond Stealth 64 VRAM 

► 

► 

► 

► 

< 

1 

4 VRAM 

$599 

✓ 

✓ 

✓ 

3.3 

0.6 

AAA 

AAAA 

RUNNER UP Diamond Viper SE PCI 

AAAA WeitekP9100 

4 VRAM 

$579 

✓ 

✓ 

✓ 

3.2 

0.8 

AAA 

AAAA 


La creme de la CAD 


HIGH-END 


Diamond Multimedia Systems Viper SE PCI 


/../•-A, £ 1 -^ o.... 

>■ W;,A, 


Ideal for professional color imaging, the Viper SE PCI maximizes the 
performance of large-screen, high-resolution monitors running DOS AutoCAD. 
While it fared poorly in comparison to the top five placers in Windows 
AutoCAD scores, it had the highest usability score, due in part to Its easy 
installation and excellent documentation. The Viper SE PCI has an AutoCAD 
driver that accelerates zooms and pans and creates regenerations, moves, 
and erases. In addition, its edge-panning utility, one of several supplied CAD controls, lets you navigate through 
your drawing by nudging screen edges with your cursor. 




AUTOCAD 

OVERAU GRAPHICS ASJBTD_ STANDARD DRIVERS PROVIDED SCORE (TPS) SCORES 

SCORE ACCaERATOR RAM (MB) PRICE WIN NT Si W1N1U AUTOCAD UNIX DOS WIN FEATURES USAnUTY 


BEST Diamond Viper SE PCI AAAA WeitekP9100 4 VRAM $579 ✓ 

RUNNER-OP Genoa Video Blitz 9500 PCI A AAA WeftekP9100 2 VRAM $599 ✓ 

RUNNER-UP Matrox MGA Impression Plus AAAA Matrox MGA 64 4 VF^M $449 ✓ 

RUNNER-UP Genoa Phantom 64 8864 PCI AAA S3Vision864 2 DRAM $279 ✓ 

RUNNER-UP PraeoTek GraphMax P24 AAA S3Vision964 4 VRAM $615 ✓ 


✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 
✓ ✓ 


2.6 0.7 AAA AAAA 

2.5 0.8 AAAA AAA 

1.7 1.8 AAAA AAAA 

1.6 1.3 AAAA AAA 
1.6 1.0 AAAA AAAA 


If you’re nof made of gold, buy Diamond’s 


LOW-COST 


Diamond MuKimedia Systems Stealth 64 DRAM 



If you’re tight on funds but still need a decent CAD system, we recommend the 4-MB 
Stealth 64 DRAM. This adapter has twice as much DRAM as any of the others In the 
top five. It also has very good Windows AutoCAD scores, though only average DOS 
AutoCAD scores. Its strong points, such as drivers for Windows NT, OS/2, and 
AutoCAD; a five-year warranty; and on-the-fly resolution switching in Windows, pushed 
it over the top. 


MITOCM) 



OVERALL 

GRAPHICS 

AS TESTED 

STAMDARD DRIVERS PROVIDED 

SCORE (TPS) 

SCORES 


SCORE 

ACCELERATOR 

RAM (MB) 

PRICE 

WINNTSi 

WINIU AUTOCAD 

UNU DOS 

WIN 

FEATURES 

USABILITY 

BEST Diamond Stealth 64 DRAM 

AAA 

S3TrH)64 

2 DRAM 

$249 

✓ 

✓ 

✓ 

✓ 

3.2 

0.6 

AAA 

AAAA 

RUNNER-UP ATI Graphics Xpression AAA 

ATI mach64 

2 DRAM 

$249 

✓ 

✓ 

✓ 


2.5 

1.3 

AAA 

AAAA 

RUNNER-UP Mirage Storm 1600-PCI 

AAA 

S3Vision864 

2 DRAM 

$245 

✓ 

✓ 

✓ 

✓ 

2.1 

1.0 

AAA 

AAA 

RUNNER-UP PraeoTek FastMax P20 

AAA 

S3Vision864 

2 DRAM 

$235 

✓ 

✓ 

✓ 


1.9 

1.0 

AAA 

AAAA 

RUNNER-UP miroCrystal 20SD 

AAA 

S3Vision864 

2 DRAM 

$239 

✓ 

✓ 

✓ 

✓ 

1.6 

1.3 

AAAA 

AAA 
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LAB REPORT: PCI AND MAC GRAPHICS ADAPTERS 


HowWe Tested 


T O create a comprehensive 
series of tests to determine 
the best graphics acceler¬ 
ators, we first identified 
the most important markets for 
them. We concentrated on two 
categories for PCI cards and one 
for high-end Macintosh graphics 
adapters, as outlined below. 

• General business: 1024- by 768- 
pixel resolution with 256 colors; 
for mainstream Windows users 
and people who use general- 
business applications. 

• CAD: 1024- by 768-pixel reso¬ 
lution with 256 colors, and 
1600- by 1200-pixel resolution 
with 256 colors; for engineers, 
architects, and draftspersons. 

• Macintosh graphics: 1152- by 
870-pixel resolution with 16.7 million 
colors; for desktop publishers and 
graphic illustrators. 

For testing on the PC side, we re¬ 
quired the adapters to support a mini¬ 
mum of 1024 by 768 pixels with 256 
colors in noninterlaced mode. They had 
to have a minimum of 1 MB of memo¬ 
ry. We tested the boards in a DECpc XL 
590, a 90-MHz Pentium system with 32 
MB of RAM. We u.sed a 21-inch Nanao 
FlexScan F760i-W MultiSync monitor. 

Our Macintosh test-bed consisted of 
an Apple Mac Quadra 840AV with 16 
MB of RAM and the same Nanao mon¬ 
itor. We concentrated on 24-bit, true- 
color adapters capable of displaying 16.7 
million colors on monitors with screens 
measuring up to 21 inches. 

Performance was our primary crite¬ 
rion for .selecting the winners. After we 
chose the top performers, we ranked the 
winners and runners-up by considering 
cost, support options, usability, and any 
unique features the boards offered. Be¬ 
cause of differences in retail and street 
prices, we considered a 15 percent cost 
difference to be insignificant. 

In the ease-of-use scores, an excel¬ 
lent ranking was reserved for adapters 
with exceptionally clear and complete 
documentation and installation software. 
Adapters received a good rating if an 
average user could in.stall them without 
referring to the manual. Boards that were 
rated fair required our testers to consult 


The Windows Graphics Architecture 



Multimedia 

device 

drivers 


GDI 


DC! 

bypasses GDI 
(for accelerated video) 

n 


Multimedia 

devices 

(laserdiscs, 
CD-ROMs, etc.) 



A Windows application 
provides generic 
requests to the Windows 
API layer. This layer 
makes calls to the 
Windows GDI, which in 
turn talks to the specific 
driver for the graphics 
hardware. For 
accelerated video, an 
application can talk 
directly to the DCI. The 
DCI driver can then 
receive motion-video 
data directly from the 
application, bypassing 
the Windows GDI. A 
multimedia application 
sends a generic 
command to the MCI, 
which relays the request 
to a multimedia device 
driver. 


the documentation, while poor ease-of- 
u.se scores indicate we had to reset some 
setting or jumper and/or consult the ven¬ 
dor’s technical-support personnel. 

Although ease of installation was a 
factor in our usability scores, this judg¬ 
ment was tempered .somewhat by the 
fact that once you get even the most 
troublesome board up and running, 
you’re likely to be concerned only ab(Tut 
performance and compatibility for the 
re.st of the board’s life. 

RERFORMANCE 

We produce tests whose scores give a 
meaningful reflection of real-world con¬ 
ditions. Our graphics application tests 
use images produced from Corel Draw, 
Excel, PowerPoint, and Word for Win¬ 
dows. This month, we expanded our te.st- 
ing to include AutoCAD, which stre.ss- 
es a different .set of graphics operations. 

We required each PCI adapter to dis¬ 
play a variety of Windows and Auto¬ 
CAD images, ranging from .straight text 
to two-dimensional and 3-D bar charts 
to complex full-color drawings. For the 
Macintosh te.sts, we used Corel’s export 
niters to convert drawings into PICT 
format. We also incorporated images 
from Mac versions of Aldus Persuasion, 
Excel, and Microsoft Word. Because 
many of the test images are platform 
specific, avoid making direct compar¬ 
isons between Mac and PC re.sults. 

We designed our tests to be resilient 
to benchmark-optimized drivers (i.e., 


cheating). And, to increa.se the accuracy 
of the tests, we u.sed microsecond tim¬ 
ing. This allowed us to accurately mea¬ 
sure a single screen paint, and it avoid¬ 
ed the necessity of drawing the same 
screen repeatedly (which is unrealistic 
and also easy to optimize in the driver). 

Our Windows tests drew each of the 
15 Windows application .screens into 
both system memory and video memo¬ 
ry using four different color modes for 
more than 120 tests. We al.so measured 
the time it took to refresh the screen 
from an image cached in memory at 
.screen depths of 1. 2, 4, 8, 16, and 32 
bits per pixel. Well-written applications 
cache display images whenever possi¬ 
ble to improve response times. 


Contr i butors 

Jim Kane, Project Manager/NSTL, has been 
testing network and PC hardware and peripherals 
for NSTL for the last five years. 

Siva Kumar, Technical Analyst/NSTL, specializes 
in hardware and network-operating-system 
evaluations. 

John McDonough, Technical Writer/NSTL, has 
been writing for high-tech publications for the la.st 
five years. 


The Lab Report i,% an ongoing collaborative project 
hetneen BYTE magazine and National Software Testing 
Laboratories (NSTL). BYTE magazine arul NSTL are both 
operating units of McGraw-Hill, Inc. Contact the NSTL 
staff on the Internet at editors&nstl.com: at NSTL, Inc.. 
Plymouth Corporate Center. Plymouth Meeting, PA 
19462; or at (610) 941-9600. Contact BYTE on the 
Internet or BIX at editors® hlt.com or at (603) 924-2643. 
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While some desktop publish¬ 
ing and graphics illustration ap¬ 
plications are slowly migrating 
to the PC, most 
seasoned graph¬ 
ics professionals 
still prefer to use 
a Mac, With that 
in mind, we test¬ 
ed five two-page, 
true-color dis¬ 
play adapters for 
Mac systems. 

All but one of 
the NuBus cards 
we tested support 1152- by 870- 
pixel resolutions. We used a Mac 
Quadra 840AV for testing be¬ 
cause its maximum 2 MB of 
VRAM leaves it 1 MB shy of 
what*s needed 
for dual-page, 
true-color dis¬ 
plays. 

The Macin¬ 
tosh graphics 
adapters range 
in price from 
$699 to $2599, 
but we did not 
consider price in 
our rankings. In 
there is no low- 

Our best-overall category 
identifies the speed leaders in 
low-resolution (1024 by 768 dpi) 
and high-resolution (1152 by 870 
dpi) performance tests, with 
higli-resoiution test scores 
weighted more heavily than low- 
resolution results. Features and 
usability scores are also mixed 
into the equation for the best- 
overall rankings. But in the high- 
performance subcategory, we 
considered only the high-resolu¬ 
tion performance test results. 

Radius, a leading Macintosh 
graphics vendor, provided us 
with four of the five NuBus 
boards. TTie $1999 LeMans GT 
{the best-overall winner), the 
$1399 PrecisionColor Pro 24 X, 



this category, 
cost subset. 


r 



Weighting for 
Best Overall 


MACINTOSH 


Fast as a sports car 


BEST OVERALL 


Radius LeMans GT 


Macintosh users searching for a graphics accelerator with sports- 
car performance should look Into the LeMans GT. Our pick for the 
best-overall NuQus adapter blew away the competition in our 1024- 
by 76S-pixel resolution tests. In fact. It bested the competition in 
features and usabllfty scores, too. Its features include 24-blt color 
support at up to 1152’ by STOpixel resolution, on the-fly resolution and bit-depth 
switch! ngt and a Photo Booster utility that offers additional Photoshop acceleration, 
tested, the 3-MB, VRAlVLtaased LeMans GT comes with a lifetime warranty. 



DVERRll 

SCM 

Radius LeMans GT AAAA 

RUNKOIUP Radius Thunder IIGX1152 A AAA 
WIHHBt UP Radius PrecislonColor Pro 24XK AAAA 
BUftNHUip Radius PrecisienCelor Pro 24X AAA 
jniiNNElt-lll> Mirror Tornado AA 


WTESTEP 


GRAPHICS ACCaEflATOR 

RAM m 

PflICE 

Radius Custom ASICs 

3 VRAM 

$1999 

Radius Custom ASICs 

a VRAM 

S25&9 

Radius Custom ASICs 

2 VRAM 

$m 

Radius Custom ASICs 

3VRAW 

$1399 

Proprietary ASIC 

3 VRAM 

$699 


inicsscofifs 


USZxSTlV 

1024x768/ 

SCORES 

iilM COLORS 

ZSG COLORS 

FiXTURES 

USUILM 

4.4 

9.7 

AAA 

AAAA 

4.4 

e.e 

AAA 

AAAA 

3.7 

7.4 

AA 

AAA 

3.1 

3,0 

AAA 

AAAA 

1.4 

2,8 

AAA 

AAA 


High COS'!, high quaiity 


HIOH-RESOLUTION 


Radius Thunder II G)mi52 



IIST Radius Thunder IIGXT1152 
mmw Radius LeMans GT 
HJNNEB UP Radius PraeislonColor Pro 24XK 
RUHHEt-up RadiusPreE;islonCoEDrPro24X 
RUHNE 14 IP MlrrorTornadO 


The $2599 Thunder 11 GXT 1152 board is the most expensive Mac board we 
tested, and it posted the hipest numbers in our 1152- by STO-pixel resolution 
test. The Ttiunder Jl's outstanding performance can be attributed In part to Its 
dust-DSP design. DSP acceleration speeds up image filtering for processor- 
intensive applications, such as Adobe Photoshop. The 1214-1 ncivlong card, 
which has a proprietary graphics accelerator chip set. was shipped to us with 3 
MB of VRAM, its maximum configuration. 


OVERALL 


ASIESTEO 

CRAPHICS SCORES 
il52x870/ 

SCORES 

SCORE 

GRAPHICS ACCELERATOR 

RAM (MS) 

PRICE 

1I.7M COLORS 

FEATURES 

USABlLITr 

AAAA 

Radius Custom ASICs 

3 VRAM 

$2599 

4.4 

AAA 

AAAA 

AAAA 

Radius Custom ASICs 

3 VRAM 

$1999 

4.4 

AAA 

AAAA 

AAAA 

Radius Custom ASiCs 

2 VRAM 

$399 

3.7 

AA 

AAA 

AAA 

Radius Custom ASICs 

3 VRAM 

$1399 

3.1 

AAA 

AAAA 

AA 

proprietary ASIC 

3 VRAM 

$699 

1,4 

AAA 

AAA 


and the $999 PrecisionColor Pro 
24XK all deliver fast and accu¬ 
rate color for high-end graphics. 
Although tlie 24XK dtiesnU sup¬ 
port as many resolutions a.s the 
other boards do, it might be the 
right b<wd for you if you have a 
small- to medium-size monitor. 
The Preci.sionColor Pro 24XK 
outscored the 24X in both the 
low- and high-resolution tests. 

The Radius Thunder IT GXT 
1152, the high-resoJution win¬ 
ner, allows you to add memory 
for applications that take advan¬ 
tage of GWoriit, images that ex¬ 


ist in memory but are not dis¬ 
played on-screen. You may have 
to balance that value by putting 
more memory into your system. 
The advantage of putting more 
memory on the display adapter 
is that the acceleration hardware 
can be used to update off-screen 
images, and, more important, the 
off-screen images can be copied 
to die screen without having to 
squeeze through the NuBus. 

The lowest-priced NuBus 
adapter, the Tornado from Mirror 
Technologies, finished last every 
time. The Tornado offers rough¬ 


KEY 

Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


ly one-third the performance of 
the Radius LeMans GT, and it 
is priced accordingly. As is, it 
would not be a good choice for 
image-editing applications, such 
as Adobe Photoshop. However, 
Mirror offers an optional Charge- 
Cai'd Photoshop accelerator that 
can be attached to the Tornado 
via two pin connectors. Unfor¬ 
tunately, we did not get a chance 
to test this option. 
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LAB REPORT: PCI AND MAC GRAPHICS ADAPTERS 


Video Glossary 


AVI Stands for Audio Video Interleave, 
a flle-foriTiat extension given to Video 
for Windows files wherein audio and 
video data tire stored in alternate blocks. 

Cinepak A software file-corapression 
scheme for video thaf s well suited to 
low-power CPUs* Established by Su- 
perMac (now Radius Technologies), it is 
common on Windows and the Mac OS. 

DCI Stands for display control interface, 
the software interface for dis¬ 
play device drivers* It commu¬ 
nicates directly with the video 
hardware, bypassing the Win¬ 
dows GDI. 

Feabut ^nnediOfr 

DSP Stands for digital signal processor, 
a specialized, programmable CPU ca¬ 
pable of performing high-speed mathe¬ 
matical processing. Ideal for use in com¬ 
pression algorithms* 


feature connector The 26-pin cable 
that delivers pixel data from a VGA 
board to an external device, such 
as a video-capture board* 

FLI, FLC File extensions denoting 
animations created in Autodesk 
Animator. FLI supports VGA: FLC 
supports SVGA resolutions* These 
compression techniques are more ef¬ 
fective for animations than they aro for 
natural video, since they work best on 
large areas of a single color* 



compressor. Due to the nature of 
image data, the losses are often im¬ 
perceptible to the human eye. 

MCI Stands for media control in¬ 
terface, Controls multimedia de¬ 
vices and includes standard com¬ 
mands, such as Open, Close, and 
Play; C functions; and MPEG* 



Irtdeo A software file-com¬ 
pression scheme for video 
established by Intel; it uses 
a lossy compression/decom¬ 
pression algorithm. 

lossy compression A scheme that, af¬ 
ter decompression, does not produce ex¬ 
actly the same data thai was given to the 


motion JPEG A simplified version of 
the JPEG compression scheme* It loads 
a fixed Huffman table (which lists bit 
streams and their abbreviations) for all 
frames of a video rather than for each 
frame* 

VM channel Stands for VESA media 
channel, a standard connector that pro¬ 
vides a link between adapter cards and a 
computer's graphics subsystem, provid¬ 
ing a dedicated channel for real-time vid¬ 
eo that's independeni of the system bus. 





The miroCrystal 40SV 

Twin, from miro Computer Prod¬ 
ucts, includes not ju.st 
one, but two graphics 
accelerators. To add 
the second S3 proces¬ 
sor, it uses a daughter¬ 
board mounted on the 
main adapter. The miro TwinFace 
driver can control the two monitors simulta¬ 
neously, creating one large Windows work- 
.space. With your desktop stretched across two 
monitors, you can seamlessly drag Windows 
from one monitor to the other, cut and paste 
between two full screens, or operate with one 
screen displaying your Windows appiication 
and the other displaying your C++ debugger. 


K may not provide the grandeur of the silver screen, but 
VideoLogic's PCI Movie can run full-screen movies plus accel¬ 
erate Windows jnultimedia presentations* The board is powered 
by a Weitek P9100 graphics acceleraior as well a*s VideoLogic's 


PowerPlay32 
Digital Mov¬ 
ie accelerator 
chip. The movie proces¬ 
sor incorporates SmooLh- 
Scale* which is a propri¬ 
etary scaling algorithm 
lhai allows ihe accelera¬ 
tion of Indeo, Cinepak, 
MPEG hand Video I vid- 
s. Boards like this will expedite the adoption 
ion video into mainstream computing. 


The MGA Impression Plus from Ma¬ 
trox oilers helpful productivity features that 
set it apart from similarly priced PCI graph¬ 
ics adapters. One of Matrox's way-cool in¬ 
novations is a feature called Pixel Touch, 
which allows you to /joom up to x2 and x4 magnification and pan 
in a window within AutoCAD via a hot key. A QCDP (Quality 
Color Dithering Process) feature simulates true color in 8- and 16- 
bit modes ai resolutions up to 1600 by 1200 pixels* 
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TEST BEFORE YOU BUY 





SOFTWARE 


.Ss-isiasaKfS^SSSft ’ 



Software [digest is 
published by N5TL, the 
industry's first and 
mast outhariKitive 
independent testing 
laboratory* 


W hich new stamdalone or networked 
software applications and upgrades 
should you buy? 

Does the software pu’re considering live up 
to vendor claims? Will your people be able to 
learn it? 

Since 1983, buyers making high-stakes 
purchases have been using National Software 
Testing Laboratories (NSTL) for authoritative, 
stateof-the-an evaluation of PC software. 

NSTL originated the concept of testing 
microcomputer products, Todaj^NSTUs 


benchmaiks and methodolog>^ are universally 
regarded as definitive. 

Software Digest gives you mondily access to 
NSTL's comprehensive software test results. So 
you can make smarter, easier buying decisions. 

Our tests flatten the playing field in each 
software category. So products show their 
strengths and weaknesses in head-tohead, 
featurt*to-fcature ccjmpetition designed and 
analyzed by NSTCs test experts. 

Eadi rep<>rt compares product costs, speed, 
features, versatilit)^ and compatibility in a real- 


world, applications-based environment like the 
one you work in every day. 

The result: clear-cut winners that give you the 
best ^'alue for your money. Concisely iind 
clearly described — without ads, dLstractions, or 
outside influences of any kind. 

Every issue addresses a noteworthy applications 
softwaie package or operating system that 
involves significant expense or investment in a 
learning curve. For example — 

* Document excliange prfjgraras 

* Windows-based peer-to-peer LANs 

* SQL Senxrs 

* Pioject Management 

* Virus Protection 

' Bundled software 
< Multiuser databases 

■ Windows NT 

“ Network management softv^me 
“ LAN E-mail 

■ Grapliical spreadsheets 

■ Communications 

Software Digest's comparative features section 
is so comprehensive that vendors consult it 
befi:)re designing upgrades. Shouldn’t you 
consult us More buying them? 


FREE BINDER 



To help you 
build your 
resource 
library, you gel a 
FREE 

durable, 3-ring 
binder with 
tabbed subject 
dividers upon 
payment. 


ORDER NOW! 


YES, enter tny subscripaon to Sufi wiire Digest for one year ! 

(12 monthly issues) at J 450, Jtnd send m>' free binder upon pyyment, \ 


MAILTO: Software CNgesiCFO Btix 55]. Hightsiown, oe520^92 


name 




t:oMIHNYAtH3li£SS 


f.:mrflrrATF//.ip 


MidNi! 

PATIUlINT IHFORMATIOfls 

□ Check enclosed 

□ Please hill me RO.« required _ 

Charge my; □ Visa O MastciCard O AMEX 


ACCOUNT NUMBER E 

i _ I 

I EximnfJN [ 

____ [ 

StGNATTJRE | 

Orders tiuEitUc Nmt America: Pla.se add US $ 20 , fcic ainruiil deliver)'. | 

swbyoH i 


Get full control of the planning 
and buying process — subscribe 
today. 


PHONE 


1 - 800 - 257-9402 



1 - 609 - 426-7087 


MONEY-BACK GUARANTEE 
If at aity time you are not 
COMPLETELY satisfied with your 
subscription, you will receive a M 
refund of your entire im'estmcnt. 
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COMPANY 

ADAPTER HAHE 

pmcE 

IS TESTED 

WARDINTV 
(TEARS) ‘ 

ACCELERATDR 

CONTRDILER 

TIDED 

DAC 

VIDEO 

BIDS 

VLDEO- 

PUYBAOft 

CHIP 

SET 

DUS 

CONNECTOR 

(PCI/ 

NUDDS) 

VIDEO 

GONNECTOH 

RAM 

mj 

AS TESIEO 
(MB) 

SPEEl 

(NS) 

Actix SystBms, Itic. 

Graphics Engine Ulis 
64-PCI 

{52S 

3 PL 

S3Yision864 

ATiT481 

Ouedtsi 1.44 

m 

pa 

DS15 

40RAW4 

70 

Acfix Sy^m& Inc, 

PiCasso-PCl 

£258 

3 PL 

ARKIDQO 

AT$T490 

Phoenix T1 

WA 

pa 

OB 15 

2DHAM/2 

7D 

Actix Systems, tnc. 

Picasso S4-PC1 

$278 

3PL 

ARK2CXB 

ATlf4§1 

Phoenix 1,1 

WA 

PCI 

OB 15 

4DRAM^2 

70 

^ ATI Tecbnolcgiss, hit 


mr- 


ettttoGix 

Si^DAO 

(ATI6BM0) 

ATI Custom BIOS 

AnmictiH 

68600GX 

PCI 

DBlt 

AVRAUM 

TO 

ATI Te<iTnQtogi»$, (nc, 

Graphics Xipmsskin 

£249 

SP/1 L 

AT1madi64 

BgaOQGX 

S3-1701 

An Ouslom BIOS 

ATI mach64 
86600GX 

PCI 

□B15 

2 0RAM12 

70 

ATI TichnoCoglas, Int 

VfmTurto 

£369 

5P/1L 

ATlmafih64 

»8aOOGX 

Spectra DAC 
(ATI 66860) 

ATtOuslomBIOS 

Anm»Ch64 

88800GX 

PCI 

DB15 

2VRAM^ 

70 

Brilliant Cemputer 
Products 

CkRid9Thiinderfi4 

S185 

2PL 

S3Vlslon864 

S3SDAC 

Phoenix LOa 

WA 

PCI 

DB15 

2DRAM/2 

70 

DPI 

WG^aooop 

S143 

2PL 

ALG23Q1 

ALG1261 

QiiadteL2J0 

m 

PCt 

□BIS 

1ORAMn 

50 

DPI 

WG-300QP2 

$220 

2PL 

S3V'^iQna&4 

S386CT16 

Phoerisif 2.0 

WA 

PCI 

DB15 

4 DRAM/1 

70 

Diamond Miittimeia 
Systems, Inc. 

Sl9anhS4DRAM 

$248 

5 PL 

SaTrio64 

Inlegrabed 

Diamond 2.Q1 

WA 

PCI 

0615 

2DfiAM^ 

60 

Diamond Mii)ElrFieci& 
Systema. Inc. 

SlBalth64VflAM 

£589 

5 PL 

S3Vlsion964 

Bfooktrffle 

4a5A 

Diamond 1.05 

WA 

PCI 

DB t5/BNC 

4 VRAM/4 

70 

Diimond MultimflcyB 
SysieiTs, Inc. 

V^er Si PCt 

£578 

SPL 

WwtekPgioo 

IBM ftG0525 

Dianord 1.05 

WA 

pa 

DB1S 

4 VRAM/4 

70 

Elsa, Inc, 

Winner ItKMPro 

$328 

3 PL 

SaVision864 

ATiT2lC49B 

ELSA 1.06 

m 

pa 

DB15 

2 ORAM/2 

70 

One. 

Winner aOIXIPra 

£TM 

3 PI 

53VlaloneS4 

TITVP3»0 

asAi.nx(H 

WA 

PCI 

D816 

a VRAM/4 

70 

Focus IritCrniation 
Systems. Inc. 

Cheetah 34 PCI 

$439 

4PL 

Clmis Logic 
305434 

Inlegreied 

OirusLagiG 

1,018 

WA 

PCI 

OBIS 

4 DHAM/2 

70 

Focus Infomiatlon 
Syslam&» Inc. 

Premier 2D00 PCI 

$268 

%Fl 

ARK2QOI]PV 

ST6l70tV 

Phoenix A Airk 
IjO0c2.3 

WA 

PCI 

DB15 

4 DRAIVI/2 

70 

Focus infgifnation 
Systems, Inc, 

BoadRunnaf 364 PCI 

£279 

2Pt 

S3V1alona64 

SDAC 

STG1703 

Pho«ih1,03 

m 

pa 

OB IS 

2DflAM/2 

60 

Focus Infcrmattcn 
Syfiams, lac, 

TiuBSpeedWKPCI 

S2S9 

3PL 

Tseng Labs 
ET4000niV32P 

ATSTC480 

Tseng Labs 1.4C 

m 

PCI 

DB1S 

2DBAM/2 

70 

Genoa Syalamc Corp. 

Phantom S4 6864 PCI 

$279 

2 PL 

S3Visiona64 

S3 SDAC 
RAMDAC 

Phoenbrl.2 

m 

PCI 

0615 


70 

Gonoa Sysiams Corp, 

Video BSte 9500 pa 

$599 

2PL 

Wsllek P91M} 

[BMRGB525 
e4-bit RAMDAC 

Wahekl-O 

m 

PCI 

DB15 

4VRAM/2 

70 

Qanoa Sydaims Corp. 

Windijws64 VGA 
6S34PCI 

$23S 

2PL 

CirruE Logic 
QD5434 

Integrated 

CtrruE Logic 1.0 

WA 

PCI 

0615 

4 DRAM/2 

70 

Matrox Graphics, lot 

MGA ImpressKm Plus 

$449 

2PL 

Matrox MGA 64 

TJTVP3Q26 

LSlLngicaS 

VldeoLogic 
PowetPlay 32 

PCI 

DBiSfflIC 

4 VRAM/4 

60 

Mirage Multimetiia 
SysteiTS 

Mirage SlOhn tGOO-PCl 

S24S 

SP/TL 

S3VJ5Kjn864 

SGS 

Thompson 

5322 

N/A 

PCI 

DB15 

4 DRAM/2 

45 

miro CoifiiHitef 

Products, Inc. 

meoCryslal 20SO 

$239 

2PL 

S3VJsiona64 

AT6T 

43C49M35 

Phoenbt/rraro 3,3 

WA 

PCI 

DB15 

2DflAM/2 

70 

rmro Computer 

Products, Inc, 

mifcCrysial 40SV 

$599 

2PL 

S3Vi3jon964 

TtTVP3a25- 

136 

Phoentx/miro 1.1 

WA 

PCI 

Oils 

* VRAM/4 

70 

mtro Gemputer 

Products, Inc, 

miroCrystal 40SV Twin 

£1199 

2 PL 

53Yisioni964/ 

BBVlsionSeA 

TITVP3lK5-22Qf 

ATAT40C49D-T3S 

PhEjanix/nitti 1.1 

WA 

PCI 

DB1S 

4 VRAM/ 

2 DRAM 

70 

Nth Graphics 

Apeii/Pa^MB 

$495 

1Pt 

S3Vi5ion864 

ATM 485 

Phoenix S3 

1.02-00 

WA 

PCI 

□BIS 

4 □RAM/2 

70 

OreWd Technology 

Kelvin 64 pa 

$249 

4 PL 

Clm^ Logic 
G05434 

inte^Bled 

Orchid 1.02 
605434 

WA 

PCI 

OBIS 

2 DRAM/2 

70 

PraeoTefc, Inc. 

FasiMax P20 

£235 

SPL 

S3Vislon064 

S3SDAC 

S31.D3.D7 

WA 

PCI 

DB15 

2DflAM/2 

70 

PfaooTek, Enc. 

GraphMax P24 

£615 

5 PL 

S3Visicn964 

TITWSC^ 

S31.03.07 

WA 

PCI 

DB16 

4 VRAM/4 

70 

Spider Graphka, Ino. 

Spider 64 


2 PL 

Cirrus Logc 
GD6434 

Inlegmted 

Spider Graphics 
liS 

WA 

pa 

DB15 

4 DRAM/4 

30 

Spider Grepliics, Inc. 

Tarantula S4 

$499 

2 PL 

S3Vlaion864 

BrooKtrae 

40S/KPJ135 

Spider Graphics 
1.25 

WA 

pa 

0615 

4 VRAM/4 

70 

STB Sysiams, Inc. 

PovrerGreph 64 

£198 

Uletinie 

jUmitedl 

S3Tiioe4 

Integradod 

S3/STB Systems 
1.0 

WA 

PCI 2:0 

Dfl15 

2 ORAM/2 

60 

VideoLogic, Inc. 

PCI Movie 

$399 

IPL 

WeilBhPStOC 

8roc4dTee94a5 

Weilek 1.24 

YnteoLogic 
PowerPlay 32 

PCI 

0615 

2 VRAM/2 

70 

.1 

1 

1 

1 

Bahamas 64 PCI 

1299 

3P/1 L 

S3Viston064 

S3SDAC 

S37Phoen&( 

i.03-,oe 

WA 

PCI 

0615 

2DRAM/2 

60 

Mirror Tec^otagleB 

Tornado 

$699 

IPL 

Propdelary ASIC 

Integra 

m 

WA 

hluBus 

0615 

3 VRAM/3 

30 

^ Radius, hw. 

UUeniGT 

$1999 

LHellmt 

Rudlus Custom 
ASlCa 

Anetdg Devicee 

Radius ROM 2.0 
$ OulelicolDr 

WA 

NuBus 

DB15 

3VRAU/3 

60 

Radius, Inc. 

Piec^C{^cirProa4)t 

$1389 

Ufatiioe 

Radius Cusioin 

ASICs 

Brooktpee 473 nr 

Analog Devices 

R&diuaRaM 2,0 

&Qulckco(or 

WA 

NuBus 

DB 16. 

3 VRAM/3 

70 

Radius, Inc, 

PrectsonCctor Pro 24XK 

$999 

UfetimB 

Radiue Cuelom 
ASICs 

BrooWree 473 or 
Analog Devices 

Radtos ROM 2.0 
$QuickCOJor 

WA 

NuBus 

OB 15 

2 VRAM/2 

70 

Radius, Inc. 

Thunder 11 GTXttSS 

$2599 

Ufaitma 

Radua Cuslom 
ASICs 

Brooldres Custom 
DAGOt 

Ra*J3R0M3..0 
& Superpower 

WA 

NuBus 

□B15 

3VF1AM/3 

60 


^ = BYTE Best ' P = parts: L = labor 


X4t« BVTK/INS ri, l.AfS REPORT FEBRUARY 1995 










RAPHICS ADAr*TEFiS XESTEO 



reiiuRE 

CONNECIOII 

SUPPORTS 

MUiTIPLE 

ADAPTERS? 

HI MAX. REF. 

SATE (HZ)/MAL 
NOR. FRED. (KNZ) 

UTIlin SOFTWRRE 

SCREEN DIAGNOSTICS/ 

SAVER/ FONT 

ZOOM EDITOR 

1024 X m 

NONINTERLACED MODES: 

MAI. COLOHS/MAI. REF. RATE (HZ) 

12S0 X 1024 IGOO x 1200 040 x 400 

832 X S24 

PHONE 

TOLL-FREE 

PHONE 

INQUIRY 

HUMBER 

Yfs 

No 

100194 

Yea/No 

No/Yes 

641090 

256775 

25675 

N/A 

N/A 

(400) 906-1625 

(000)927-5507 

1346 

YfiS 

No 

90/54 

Yea/Yes 

No/Nq 

256i/75 

256/60 

256/67 

M'A 

N/A 

(408) 986-1625 

(000)927-5557 

1347 

Yfls 

No 

90/67 

Yes/Yes 

Yes/Yes 

64K/76 

e4K/70 

64K/B7 

M/A 

N/A 

(400) gae-iess 

(000) 027-5557 

1348 

Ye& 

No 

imu 

Na/Y«e 

Yw/Yee 

16.7W1DO 

10JW75 

MKTO 

m 

N/A 

(005) 002-2600 

N/A 

1349 

Yes 

No 

7m 

No/¥es 

Yea/Yea 

S4K/7S 

256/70 

N/A 

N/A 

N/A 

(905) 862^2600 

N/A 

1350 

Ye? 

No 

itxm 


Yesffes 

64K/100 

256/7:6 

N/A 

N/A 

N/A 

(905) 832-2600 

N/A 

1351 

Yes 

Ho 

75/BO 

Nc/No 

Yesflto 

64K/75 

256ffS 

25675 
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Transport-Triggered Architectures 


Getting higher iiertormance through 
greeter Inetruetien perallelism 


DICK FOUNTAIN 

T he ultimate expression of the RISC philosophy must 
be the TTA (Transport-Triggered Archiiecture), in 
which there’s just the MOVE instruction. As the name sug¬ 
gests, it’s the moving of data from one unit to another that 
triggers computation in a TTA design. TTAs rely on .smart 
compilers rather than haidware to schedule instructions, 
allocate resources, and handle dependencies. A research 
team led by Henk Corporaal at Holland's University of 
Delft recently built an experimental 32-bit TTA processor 
You program a traditional processor by specifying op¬ 
erations that move data between registers and modify it in 
ALUs—for example, an ADD operation typically moves 
two operands and one result. Such machines {which in¬ 
cludes CISCs and RISCs) can be described as having 
OTAs (Operation-Triggered Architectures). A TTA ma¬ 
chine breaks these operations down further into individual 
data moves, so that an ADD now becomes three separate 
instructions. Thi.s finer-grained approach can offer high¬ 
er performance through greater instruction parallelism. 

A TTA processor consists of several FUs (function 
units), a bank of GPRs (general-purpose registers), and 
some transpons (i.e., buses) that move data from unit to unit 
{see “A Transpon-Triggered Processor”). The transports 
constitute a communications network between the units, 
which might be fully or only partially connected. 

The registers of a TTA fall into four categories; operand 
registers, trigger registers, result registers, and GPRs, The 
first three types belong to function units—in an OTA ma¬ 
chine they would be called latches, but in a TTA they have 
names and are visible to software. Only the GPRs corre¬ 
spond exactly to the register file of an OTA machine. 

An operation on a TTA begins by loading operands 
into an FU’s operand registers. The last operand goes into 
the trigger register, which signals the FU that all the 
operands are ready, and the operation starts. The result 
goes into the FU's result register. You must store the re¬ 
sult in a GPR if you need to keep it for more than one 
cycle. For example, tlie TTA code to add two numbers 
might look like this: 

r? •> add_o 
r3 > add„t 
3dd„r -> r4 

The arrows represent the TTA’s single MOVE instruc¬ 
tion. The first statement moves an operand from the GPR 
called rZ into the add unif s operand register. The sec¬ 
ond line puts the second operand into add’s tiigger register 


(add_t) and causes the addition to occur, leaving the re¬ 
sult in the add unit’s result register (add_r)* The last line 
saves this result into GPR r4* 

Two points need to be made here. First, though the 
trigger move can’t be performed before its other operand 
moves, it can be made in the same cycle. In principle, 
you can perform as many independent moves per cycle as 
there are transports. Second, the lime interval between 
the trigger and result moves can’t be less than the add 
unit’s latency time. However, unlike a superscalar RISC 
in which units share pipelines, each unit in a TTA has its 
own internal pipeline, and it’s the compiler s job to space 
out the instructions to account for the latency of each unit. 

Control flow in a TTA is managed by ^guards” that de¬ 
termine whether or not a move will actually be executed, 
based on the values of special 1-bit predicate registers 
(like status bits in an OTA). Comparison FUs set the val¬ 
ues of these bits. The program line 1 f r = r3 then goto 
label compiles into the following moves: 

r2 -> eq_o ; load operand into ^equals’ unit 
r3 ■> eq_t ; second operand triggers comparison 
eq_r -> b4 ; result into predicate register b4 
b4 ? label -> pc ; if b4 then jump to label 


A Transport-Tri^ered Processor 
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Jumps are performed by moving an address directly into the 
program counter, which is exposed to software in a TTA. The last 
line shows b4 guarding such a move. TTAs also make the in¬ 
struction register visible^ to allow the fetching of long immediate 
values from the instruction stream. Short immediate values are 
specified directly in a move, as in ^ 8 - > rZ. 

TTA Advantages 

The TTA concept offers several advantages from a hardware de¬ 
signer's point of view, the most important of which are faster 
clocks and the potential to increase the utilization of the FUs 
compared to superscalar RISC designs. 

Superscalar RISC designs are already showing signs of di¬ 
minishing return; as they issue more instructions per cycle, the 
hardware rerjuired to detect dependencies and resource conflicts 
between operations becomes more complex and consumes more 
chip area. A TTA design dispenses with all this complex sched¬ 
uling and issue logic. Funhermore, the separation of the FTJs from 
the tran.sport network means each FU's pipeline can be optimized 
for the best cycle time. The transport network itself may be su^ 
pcrpipelined, in which case the only lower limit on the chip's cy¬ 
cle time is the register-to-register transfer time across the bus. 

Superscalar OTA machines also have to provide abundant 
transport bandwidth because they must cater to the worst case of 
three buses (two operands and one result) and three register ports 
for each operation issued per instruction cycle, even though most 
instructions will not use them all. In a TTA machine* the sepa¬ 
ration of transport from operation means that the FUs share a 
common pool of transports* so the total bandwidth required is 
closer to the actual utilization than to the worst case. Put anoth¬ 
er way, the same amount of metal spent on the transport net¬ 
work of a TTA serves more FUs than it would in a superscalar 
RISC machine. This separation also makes TTAs more inher¬ 
ently scalable than OTAs because adding more FUs and transports 
becomes an almost mechimicaJ copying process, which adds lit¬ 
tle to the complexity of the design. 

In addition to these hardware advantages, TTAs make possible 
several new classes of compiler optimization that are not available 
to OTAs. The finer-grained instructions allow greater scheduling 
freedom, so that the compiler might interleave whole operations 
by bringing forward an operand move from a future operation to 
till the latency gap before the current operation's result move. 

Register-bypassing, which the harilware in current OTA RISC 
designs performs, is a software issue for ITAs. 'Fhc compiler 
can move the result of an operation directly from the FU that 
produced it without waiting for it to be stored in a CPR. as in the 
following: 

add_r -> mu1_o 

acid_r -> r2 

If the compiler can see that all the uses of a result are bypassed 
in this way, then it will eliminate that second rcsult-to-registcr 
move allogelhcr, a form of dead-code elimination. Similarly, if an 
FU uses the same value in a series of operations {e.g., within a 
loop), the compiler can eliminate all but the first operand move. 
This is called operand sharings a special case of common subex¬ 
pression elimination. 

As a result of these optimizations, a TTA machine can get by 
with fewer GPRs than an equivalent OTA, because it will fre¬ 
quently store temporary results in operand registers or pipeline 
stages without occupying a GPR. 


Compiler Technology 

As you might have guessed by now, compilers for TTA ma¬ 
chines need to be very clever indeed in order to find sufficient 
instruction-level parallelism and take advantage of all those 
optimization opportunities. TTA machines represent the end 
point of a historical sequence from CISC to RISC to VLIW 
(Very Long Ins true don Word) computers, in which those tasks 
that microcode or hardware on the chip (i.e., instruction de¬ 
code, scheduling, register allocation, and dependence checks) 
once performed have been progressively off-loaded onto the 
compiler. 

In particular, compilers for TTA machines need to examine a 
much wider scope than the single basic block inspected by many 
conventional compilers. (A basic block is a sequence of con¬ 
secutive statements in which flow of control enters at the be¬ 
ginning and leaves at the end, without halting or without the 
possibility of branching, except at the end.) The modified Gnu 
C/C-H- compiler under development at Delft works at the level 
of “regions," which are groups of basic blocks corresponding to 
higher-level structures such as loops* The scheduler works by vis¬ 
iting each basic block in the region in topological order, sched¬ 
uling each block with a simple list algorithm and then inspecting 
all the other basic blocks reachable from the current one to see 
if any of their operations can be pulled back into it. 

The modified Gnu C/C+-r compiler begins scheduling by 
placing a trigger move in the earliest cycle in which it finds a 
suitable FU and a move bus available. The operand and result 
moves are then placed, subject to checks on pipeline depth, 
register availability, and instruction ordering {i.e., operand > 
trigger > result). Should a check fail a move may have to be 
switched to an earlier (for operands) or later (for results) cycle. 
If this move doesn’t work, then the scheduler must scrap the 
whole deal and backtrack by rescheduling the original trigger 
move one cycle later. 

Tins sort of complex behavior belongs in the territory of AI pro¬ 
gramming techniques, so if s no coincidence that 1 first heard of 
TTAs from a compiler writer at a workshop for functional-lan¬ 
guage deveiopers. 

The Future of TTA 

The team at Delft has produced an experimental 32-bii integer 
TTA processor with eight function units and four buses, called 
MOVE32INT. Even implemented in a conservative 2-micron 
process, MOVE321NT runs at 80 MHz, and benchmarking sug¬ 
gests that it's between 25 percent to 50 percent faster than a su¬ 
perscalar OTA with equivalent FUs. 

However, speed is not the only consideration, and many of 
the same objections leveled at VLIW also apply to TTA designs. 
Principally, if s hard to preserve bin ary-code compatibility be¬ 
tween successive processor generations because the code is so in¬ 
timately tied to the hardware. MOVE32rNT is actually part of on¬ 
going research into the automatic generation of ASIC 
(application-specific IC) layouts from software specifications, 
and was never intended as a general-purpose CPU. 

Nevertheless, it’s known that Intel and H-P have both done 
research into TTAs, and that one of the Delft team. Dr. J. M. 
Mulder, now works at Intel on the P7 project, so it's not incon¬ 
ceivable that some TTA ideas might find their way into the joint 
Intel/H’P VLIW products* ■ 

Dick Fountain Ir a BYTE contributing editor based in London. You 
can reach him on the Internet or BIX at dickp@bix.com. 
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The Great Little File System 


Veritas provides tiexibie, seoure data 
storage tor Unix SVR4.2 systems 


TOM YAGER 

W hen you save a file, you trust your system to put 
it in the right place. But what justifies that faith? 
PC users routinely depend on file systems that date back 
to CP/M. Easily disrupted, these data-layout schemes 
have spawned a whole subindustry for disk-repair and 
file-re.storation utilities. But why should you have to pay 
extra for one of the most important, and most basic func¬ 
tion of your system? An operating system’s primary job is 
to store and retrieve disk-based data, and it should tackle 
that job with the determination of a celebrity attorney. 

The best example I’ve seen of how a file system should 
work comes from a quiet company called Veritas. This 
vendor has created a well-rounded file-storage and man¬ 
agement scheme built around vxf s (the Veritas file sy.s- 
tem). Designed for systems running System V Release 
4.2 Unix, vxfs defines a flexible structure for file lay¬ 
out, and provides a set of tools to manage that structure. 

File System Woes 

Despite Unix’s maturity, most commercial implementa¬ 
tions still use some variation of s5fs (System V) and 
the BSD-derived f f s (Fast File System). Differences be¬ 
tween the two have fueled operating-system wars for 
years. It’s a battle f f s deserved to win. It acce.sses much 
faster than s5f s, thanks to the replacement of linked-list 
free-space tables with random-accessible bitmaps, ffs 
splits each logical drive into cylinder groups, distributing 
vital data structures across the drive’s geography, and 
keeping structures close to the data they manage, f f s 
offers users clear advantages, too, such as 255-character 


file names (vs. s5fs’s 14-character limit) and symbolic 
links, pointers to files in other directories. 

However, ffs isn’t perfect. Let’s say there’s a power 
failure while your system is writing a file. That affects 
the process involving both the writing of data blocks con¬ 
taining the user-visible portion of the file and the altering 
of various file-system structures. The writing of new data 
may require changes to directories, free-space maps, inodes 
(which hold housekeeping data for the file), and resource 
counters. The system can’t change all this data simulta¬ 
neously. When the system needs to change several pieces 
of structural data, the premature interruption of that pro¬ 
cess—by, say, a power failure—corrupts the file system. 
Space is allocated in the free map, but no data is written. 
C>r perhaps a new directory entry is created, but the inode 
for the directory hasn’t been updated to reflect the direc¬ 
tory’s new size. 

The traditional approach to fixing these interrupted 
data postings has been to run a utility called fsck, short 
for file system check, fsck walks through all the file 
system’s data structures, locating trouble. It checks the in¬ 
ode and directory data, mtiking sure that valid files are us¬ 
ing all the space allocated to them. Except in cases of 
physical damage and unusual circumstances, such as sab¬ 
otage, fsck can restore a file system to health, asually by 
discarding partially completed operations. However, on 
the multigigabyte drives common to modern sy.stems, 
fsck takes a long time to run. The system remains un¬ 
available until fsck finishes. 

Another ffs shortcoming relates to management. 
Unix’s file layout is superior to other operating systems, 
letting you mount a new drive at any location in the di- 
rectoi 7 hierarchy. If your database outgrows the drive it 
shares with other applications, you can give it a drive of its 
own: Delete its previous directory, and replace it with a 
mount point (an empty directory) of the same name. Then 
attach the new, larger drive to that mount point. The 
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Volume Manager carves physical disks (diskOl, disk02, disk03) into subdbks 
(diskOl-01, disk02-03, etc.). These subdisks can then be comMned into a volume 
that spans multiple physical drives (payroll). You can add or remove subdisks 
without alteiing existing data, and the fHe system remains mounted and availabie. 
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change is transparent to users and to applications. 

But what happens if that database outgrows the drive you al¬ 
located to it? That’s a thorny problem, leaving most administra¬ 
tors with the unpleasant duty of backing up the old drive, re¬ 
placing it with a still larger one, and running the database in the 
larger .space. And what about drives with more than one file sys¬ 
tem? To keep errant (or irresponsible) users from chewing up 
all your disk space, you might put the users’ home directories 
in a separate file system. As you add users to the system, however, 
you may need to make that file system larger. With ffs, you 
must restructure all the file systems on that drive, wiping out ex¬ 
isting data, to change a file system’s size. 

A Transparent Solution 

The Veritas file system started life with a dilemma: No matter how 
innovative its approach, it had to be transparent to be accepted. To 
manage this, Veritas capitalized on a feature of System V Release 
4.2 known as the installable file system. This provides a means for 
extending the operating system’s set of support file systems. 
Once extended, the operating system—all the way down to the 
kernel—knows how to talk directly to the file .system, and layout- 
sensitive storage-management tools (like mount and the fsck 
file-system chcck/repair tool) are infused with knowledge of the 
new layout. Thai’s how vxf s gets in the door. 

Once there, vxfs sets about solving the weaknesses of ffs 
and other Unix file-system layouts. Probably its most well-known 
feature is its intent log. This is a circular buffer that holds a list of 
pending changes to the file-system structure. It adds a brief step: 
First you log it, then you do it. If the system loses power in the 
middle of changing a resource table, no problem. Instead of 
climbing through every structure in the entire .system to sleuth out 
the mi.ssing link, Unix looks at the intent log. If a log entry is 
complete and valid, it replays it, painting the changes described 
in the log onto the file-system structures. If a log entry is in¬ 
complete or invalid, it is di.scarded. 

The likelihood of lost data is .somewhat diminished because the 
intent log absorbs data faster than the scattered data structures. But 
the bigge.st advantage of the intent log is increased system avail¬ 
ability. Large systems doing failure recovery can spend several 
minutes or even hours slogging through every structure on every 
drive with fsck. The same sy.slem, using vxfs, need only spend 
a few seconds playing each file system’s intent log. The .system 
is back on-line in a fia.sh. 

Beyond intent logging, vxfs distinguishes itself by supporting 
spanning, mirroring, and .striping. Veritas’ Volume Manager ex¬ 
tends the basic layout that vxfs provides. This lets you reach 
beyond the confines of physical drives in managing your storage 
and provides data-protection features. 

To do its work. Volume Manager carves physical drives into 
subdisks (see the .screen on page 155) unmanaged blocks of disk 
sectors. To build a new file system, you first select one or more 
subdi.sks to contain the data. Volume Manager combines the.se into 
a plex and lets you initialize the file structure. 

The subdisks you select for a file system can exist anywhere, 
even on different physical drives. Volume Manager .spans .subdisks 
transparently, building what appears to be a contiguous file space 
from storage scattered across two or more drives. What’s more. 
Volume Manager lets you add subdisks to an existing file system 
without altering its data. You can shrink a file system by re¬ 
moving subdisks—all while the file system remains mounted 
and available. 

Volume Manager supports mirroring, the protection of data 
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through duplication, the same way. You just set up two subdisks 
with one defined as the mirror for the other. If one disk in the mir¬ 
rored set should fail. Volume Manager will sense the failure, re¬ 
port it, and continue running with the good drive. You can enable 
block-change logging to extend the fast recovery benefits of 
vxf s to mirrored volumes. 

Normally, when you combine multiple subdisks to create a 
file system, data is written to those subdisks in the order in which 
they were joined. Data is written to subdisk 1 until it is filled, then 
to subdisk 2, and so on. On striped file systems, the first block of 
data is written to block 1 of subdisk I. The next block is written 
to block 1 of subdisk 2, and so on, with each subdisk filling 
“from the top down” in concert with the others. Each subdisk 
must be on a separate physical drive, and preferably, subdisks 
should be equally split amongst two or more disk controllers. 
The result is increased performance. At the minimum, seek time 
will be reduced relative to the number of subdisks applied to the 
volume. At best, with multiple disk controllers, the system will 
gain the ability to write to several subdisks of a striped volume si¬ 
multaneously (or very nearly so). 

One last vxf s facility worth mentioning is the snapshot. This 
creates a new, read-only file system that is a duplicate of an ex¬ 
isting one. This is most often used to create on-line backups of vi¬ 
tal data, vxf s doesn’t copy an entire drive to create a snapshot. In¬ 
stead, it creates a set of dummy file-system structures that point 
to the real file system. As the real file system changes, the snap¬ 
shot is altered to ensure it retains an accurate image of the file sys¬ 


tem at the time the snapshot was taken. A deleted file, for example, 
is copied to the snapshot image before being deallocated from the 
real file system. Snapshots are a convenient and space- 
efficient way to protect yourself prior to making some poten¬ 
tially damaging change. 

How It Looks 

Rounding out vxf s’s versatility is its variety of front ends. You can 
manage vxf s volumes through command-line utilities, text-based 
menas, or graphical means. The commands that manage vxf s vol¬ 
umes are a superset of the standard Unix storage-management 
commands. The mount command, for example, has new options for 
managing the intent log and for forcing the zeroing out of newly al¬ 
located data blocks. Text menus ease administration for manual- 
fearing users, and X Window-based graphical tools give you point- 
and-click access to all the functions of the Volume Manager. 

In a few years, it’s likely that most operating systems, large and 
small, will incorporate some of the benefits present in vxf s. For 
now, Veritas’ efforts stand as an impressive benchmark against 
which other file systems should be judged. If you’re managing 
critical data, you’ve got to understand how your operating system 
stores that data. If the file system you’re using doesn’t measure 
up, replace it. ■ 


Tom Yager writes about Unix and other subjects from his home in 
north Texas. You can reach him through the Internet at 
tyager@maxx.lonestar.org or on BIX c/o ''editors. ” 
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Constraint Logic Programming 

A child Prolog finds new life solving programming's nastier problems 


DICK POUNTAIN 

W hich programming paradigm will likely gain the 
most in commercial significance over the next 
five years? Fd bet on CLP (constraint logic program¬ 
ming), even though few programmers today understand it 
well. CLP’s potential lies in its power to tackle difficult 
combinatorial problems—such as those encountered in 
job scheduling, developing time tables, and routing—that 
stretch conventional programming techniques beyond 
their breaking point. Though CLP is still the subject of in¬ 
tensive research, it’s already being used by large corpo¬ 
rations, including the manufacturers Michelin and Das¬ 
sault; the French railway authority SNCF; the airlines 
Swissair, SAS, and Cathay Pacific; and Hong Kong In¬ 
ternational Terminals, one of the world’s largest private¬ 
ly owned container terminals. 

Children of Prolog 

As its name suggests, CLP is descended from logic pro¬ 
gramming, which shot to fame via the Prolog language, 
widely used in the Japanese 5th Generation project and the 
expert-systems boom of the mid-1980s. iLs relatively poor 
efficiency (compared to procedural languages like C) hin¬ 
dered Prolog’s commercial acceptance, and its use has 
declined in recent years. Now, by focusing on a particular 
problem domain, CLP languages make logic programs 
execute efficiently. 

Prolog is based on first-order pred¬ 
icate logic, and the objects that it ma¬ 
nipulates are pure symbols with no 
intrinsic meaning. For example, in 
the Prolog proposition “likes (jim, 
baseball)” the constants “jim” and 
“baseball” have no deeper interpre¬ 
tation beyond syntactic identity (i.e., 
jim = jim). Execution of a Prolog pro¬ 
gram proceeds by a process called 
unification, which searches a data¬ 
base of such facts and finds those val¬ 
ues that will satisfy a user’s query. 

Unification is ba.sed on syntactic iden¬ 
tity. Since Prolog tries to find the set 
of all solutions to a query, during this 
search, a program may encounter 
many dead-ends to explore and then 
abandon by backtracking to an earli¬ 
er state and trying a different branch. 

For complex problems, this search 
process can become greedy in both 
space and time, which is the root of 
Prolog’s inefficiency. 

In a CLP language, objects that have 
meaning in an application domain— 


for example, the integers or the real numbers, with their as¬ 
sociated algebraic operations (e.g,, addition and multi¬ 
plication) and predicates (e.g., =, <, and >)—supplement 
this purely abstract logical framework. Hence, there isn’t 
a single CLP language but a whole family of them de¬ 
fined for different application domains. A CLP program¬ 
mer introduces arithmetic expressions called constraints 
(e.g., X>0orY + Z<15) into programs, which have to 
be satisfied for successful execution of the program. (For 
a more formal explanation of how CLP works, see 
“Theme: Prolog,” August 1987 BYTE). 

In such a CLP system, the simple unification algorithm 
that lies at the heart of Prolog must be augmented by a ded¬ 
icated solver for the particular domain of application. The 
solver can decide at any moment whether the remaining 
constraints are solvable. For efficiency’s sake, solvers for 
CLP systems need to be incremental so that adding a new 
constraint to an already solved set does not force them 
all to be solved a second time. Constraint-solving algo¬ 
rithms are quite well understood from other branches of 
computing; you’ll have used one if you’ve ever done goal¬ 
seeking in your Excel spreadsheet. For example, a useful 
solver for linear rational constraints is the well-known 
simplex method. 

Another significant way in which CLP differs from 
Prolog is that it’s perfectly happy to do mathematics 
with uninstantiated variables; therefore, in the absence of 


An Eclipse program to solve the DONALD + GERALD = ROBERT 
word puzzle. 

lib(fd). 

addNumtNuml.Num2.Result) 
addwithcarries(Numl.Num2,0.Result). 

addw1thcarr1es(Numl*Dig1tl.Num2*Digit2.Carryin.Num3*Sum) :- 
Carry::0..1, 

addDigittCarryin.Digitl.Digit2.Sum,Carry). 
addwithcarriesC Numl,Num2.Carry,Num3). 

addwithcarriesCDigit1,Digit2.Carry1n,Digit3) 
is_doma1n(Digitl). is_domain(Digit2). 
addDigit(Carryin.Digitl,D1git2.Digit3.0). 

addDigit(C.Nl.N2.Sum.CIn) Sum C+Nl+N2-10*CIn. 
solve 

Letters-[D,0.N,A.L.6.E.R.B,T]. 

Letters;:0..9. 

all distinct(Letters). 

addNum(D^0*N*A*L*D.G*E*R*A*L*D.R*0*B*E*R*T). 

1abel(Letters). 
writeln([D.O.N.A.L.D]). 
writeln([G.E,R.A.L.D]). 
wr1teln([R.0.B.E.R.T]). 

label([]). 

label(List) 

deleteff(Digit.Li St,Rest). 
indomain(Digit), 
label(Rest). 
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complete information, the answer might be a symbolic expres¬ 
sion like 10 - X or even a constraint like X > 23. 

Constrained Search 

A CLP program still needs to search a database of facts, but it can 
use constraints to rule out many possible outcomes and prune 
away large parts of the search tree. The improved efficiency that 
results is comparable to custom solutions written in C. 

We all use facts as constraints to guide reasoning as a key part 
of everyday common sense. For example, a few minutes ago, a 
public-relations person called to ask if Fm interested in docu¬ 
ment management and to alert me to a press briefing next Wednes¬ 
day in London. A glance at my calendar revealed that FII be in 
Cambridge all next Wednesday—end of conversation. We no 
longer needed to explore my interest (or lack thereof) in document 
management because an absolute geographical constraint had 
lopped off that branch. Without such constraints, every little de¬ 
cision might set off an avalanche of philosophical speculation. 

Herbert A. Simon, Nobel laureate and theori.st of heuristic 
problem-solving, has used popular word-for-number puzzles to 
illustrate this pruning process. For example, in the puzzle DON¬ 
ALD + GERALD = ROBERT, there are 3,628,800 possible as¬ 
signments of digits to letters, and it would lake you several years 
to solve the problem by unconstrained search. Yet most of us 
can solve it in just minutes by incrementally applying constraints 
(e.g., T must be even) to rule out more and more options. “An 
Eclipse program to solve the DONALD -f GERALD = ROBERT- 
Word Puzzle” shows a typical CLP program to solve this puzzle. 
(Mark Wallace of IC Parc wrote the solution.) 

Slaying NP-Hard Dragons 

This constrained-search ability makes CLP languages good at 
precisely those problems that conventional programming tech¬ 
niques find harde.sl: NP-hard search problems where the time 
needed for an unconstrained search increases exponentially (or 
worse) with the problem size. 

Consider the simple problem of a commercial harbor that 
needs to schedule the loading and unloading of 10 ships using only 
five berths. There are many criteria for choosing the berth for a 
particular ship: Some berths are too small for some ships, some 
ships need to be turned around faster than others, some berths cost 
more than others, ships* intended cargoes are stacked nearer to cer¬ 
tain berths, and so on. 

You can find the optimal schedule by trying all pennutalions of 
ships in berths and calculating the cost of each, which means con¬ 
sidering 5(or around 10 million) alternatives. Assuming that your 
computer can try an alternative every millisecond, it can solve the 
whole problem in around 3 minutes. Now imagine it’s a decade 
later, and business has been good and the harbor has expanded to 
10 berths, with 20 ships to unload. Determining the optimal sched¬ 
ule now means trying 10^ alternatives, which will take 30(X) mil¬ 
lion years on the same computer (of course, you can ante up for an 
accelerator card and cut that to 3(X) million years). 

There are many other problems in planning and scheduling 
that exhibit this kind of unreasonable scaling behavior for which 
an exhaustive search is not a feasible strategy. So how do you 
solve these problems? A naive but tempting approach is to divide 
the harbor in two and schedule each half using the old program, 
taking 6 minutes in all. Unfortunately, such a schedule is un¬ 
likely to be anywhere near optimal, and worse, you won’t even 
know how far from optimal it is and how much money you are 
wasting. Actually running the 3000-million-year program for 6 


minutes and choosing the cheapest alternative so far would give 
just as good (or bad) a result. 

Where CLP languages score for this class of problem is that you 
can explicitly employ all the real-world constraints that are par¬ 
ticular to the problem and .so reduce the search space enormous¬ 
ly. In our harbor example, adding a constraint like “shipLength 
<berthLength” might immediately remove millions of possibil¬ 
ities. 

Languages like CHIP (Constraint Handling in Prolog) and 
Eclipse offer direct control over the search strategy (via the 
“deleteff* function in the word-puzzle solution). If this still 
doesn’t yield an optimal solution in reasonable time, you must then 
deploy approximation algorithms to reach a solution that lies 
close to the optimum with a high degree of probability. Re¬ 
searchers are working hard to integrate algorithms like hill-climb¬ 
ing, simulated annealing, and genetic algorithms into the newer 
CLP languages. 

Don’t get the idea that CLP can perform magic. You need a 
great deal of experience before you can choose the correct al¬ 
gorithms and correct expression of the constraints to get a good 
solution for big problems. Nevertheless, the interactive nature 
and highly expressive power of CLP languages makes it easy to 
experiment with different combinations. This results in much 
shorter and more maintainable programs than when using a pro¬ 
cedural language. 

CLP Implementations 

The founding work on the CLP scheme was done at Monash 
University in Melbourne, Au.stralia, by J. Jaffar and J. L. Lassez 
around 1987. They created the CLP(R) system, which works on 
the domain of real linear arithmetic. This system, extended as 
CLP(X), is still being developed at Mona.sh as well as in the U.S. 
at IBM’s Yorklown Heights research facility and at Carnegie 
Mellon University. 

In Europe, CLP re.search was originally concentrated at the 
ECRC (European Computer-Industry Research Centre) in Mu¬ 
nich, and it led to what is probably the most widely known CLP 
system at present: CHIP. The French company Cosy lech com¬ 
mercially markets CHIP, and two of ECRC’s industrial spon¬ 
sors, Bull (as Charme) and ICL (as Decision Power), sell CHIP 
derivatives. CHIP provides constraint solvers over finite aiith- 
metic, linear rational, and Boolean domains. 

In 1990 in Marseille.s, France, Alain Colmerauer (one of the 
founding fathers of Prolog and CLP) created Prolog 111, a CLP 
language over the domains of linear rational arithmetic, Booleans, 
and finite strings or lists. More recently, London’s Imperial Col¬ 
lege has set up IC Parc, a university/industry collaboration that 
uses CLP techniques to tackle hard planning problems, such as 
work-force management, routing, and resource allocation. IC 
Parc’s language. Eclipse, began life at ECRC and shares many fea¬ 
tures with CHIP; but where CHIP’S constraint solvers are hard¬ 
coded in C, Eclipse’s are written in itself for easier modifica¬ 
tion. Eclipse also employs the powerful generalized propagation 
technique, and a parallel version of Eclipse is currently under 
development. 

Interesting non-Prolog-based CLP languages include Trilogy, 
from the Vancouver-based Complete Logic Systems, and Oz. an 
object-oriented concurrent CLP being developed at DFKI (German 
Research Center for Artificial Intelligence) in Kaiserlautem. ■ 


Dick Fountain is a BYTE contributing editor based in London, U.K. 
You can reach him on the Internet or BIX at dickp@bix.com. 
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4 [ j Systems/Networking Consulting 

5 [ j Departmental Management (norv-tS/MlS) 

6 [ I Technicai Services Suppod 

7 j I Other (please describe) 


B. What is your organization's primary business activity at this 
location (check one): 

8 (j Business Services (Finance, Banking, Insurance, 
Healthcare, Professional) 

9 I ] Commerce/Industjy (Retail, Wholesaie. Construction, 
Mining, Manutactunng, Transportation) 

t0( I Reseller/OEM (VAR. VAO, Systems/Network 
Integrator. Computer Product Manufacturer) 

11 [ I Government (Federal, State, Municipal, Military) 

12 [ j Computer Services (Support Training, Consulting) 
Inquiry Numbers 1-187 


13 () Other (please specify): 


C. Please indicate which specific Fieids of interest are 
Important to you so that BYTE may serve you with 
supplemerdal information that best meets your needs (select all 
that apply): 

14 [ ] UNIX and Workstations 

15 j I Networking (LANs. WANs, and Telecommunications) 
161 ] Multimedia 

17 [ j ReselHng/Systems Integration 

18 (] Applications Oevetopment 

19 ( ] Other (explain): 


0. My respordbilitles require that I be involved with the 
following operating system environments (check aB that apply): 
20[ IDOS 
21t )0S/2 
221 


23 [ ] UNIX (any, including Solaris) 

24 [ ) Windows 
2S[ ] Windows/NT 
26[ ] NetWare 

27 [ j Other (please describe): 


E. The number of employees at my location and company^lde 
area (check one in each column); 



At My 

Company- 


Location 

Wide 

10,000 or mors 

28|) 

3311 

5.000 to 9.999 

291] 

3411 

1.000 to 4.999 

3011 

35(1 

100 to 999 

3111 

3611 

Under 100 

32(1 

3711 


February 1995 |90 97 981 

Valid until April 30. 1995 


Inquiry Numbers 188-374 


1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

196 

199 

200 

201 

202 

203 

204 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

205 

206 

207 

206 

209 

210 

211 

212 

213 

214 

215 

216 

217 

216 

219 

220 

221 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 
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236 
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56 

57 
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60 

61 

62 

63 

64 

65 

66 

87 
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69 

70 

71 

72 

73 

74 

75 

78 

77 

78 

79 

80 

81 

82 

83 

84 

85 

256 
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263 

264 
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86 

87 

88 

89 

90 
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92 

93 
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97 

98 

99 
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304 
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120 
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130 
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311 
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323 
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140 
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331 

332 
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340 
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171 
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177 
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179 
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362 

363 

364 
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Numbers 375-561 
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375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

366 

387 

388 

389 

390 

391 

562 

563 

564 

565 
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396 
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399 

400 

401 
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579 
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581 
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586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

409 

410 

411 

412 

413 

414 
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416 

417 
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419 

420 

421 

422 
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424 
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598 
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600 

601 
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607 

608 

609 

610 

611 
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426 

427 

428 

429 

430 

431 

432 
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435 
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439 

440 

441 
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613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

630 

631 

632 

633 
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637 

638 
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644 
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460 

461 
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466 

467 

468 
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471 
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476 
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650 

651 

652 

653 
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661 

662 
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490 

491 

492 

493 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

670 

679 

680 

494 

495 

496 

497 

498 

499 

500 

501 
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503 

504 
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506 

509 
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681 

682 

683 
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685 
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687 

688 

689 

690 

691 

692 

693 
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695 

696 
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511 

512 

513 
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519 
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698 
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703 
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714 
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544 

715 
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717 
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728 
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549 

560 

561 
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554 
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556 

557 

568 

559 

560 
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733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 
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749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 
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778 

779 
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785 

706 
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788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

796 

799 

800 

801 

602 

803 

804 

805 

806 

807 

808 

609 

810 

811 

812 

813 

814 

815 

816 

017 

818 

819 

820 

821 

822 

823 

824 

82S 

826 

827 

B28 

829 

830 

831 

632 

833 

834 

835 

836 

837 

836 

839 

840 

841 

842 

643 

844 

645 
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847 

848 

849 

850 

851 

852 
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856 

857 

868 

858 

860 
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862 

863 

864 

865 

866 

867 
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869 

870 

871 

872 
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874 

875 

876 

877 

878 

879 

880 

881 

882 

883 

884 

885 

886 

887 

888 

889 
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891 

892 

893 

894 

895 

896 

897 

896 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 
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925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 


936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 960 961 962 963 964 965 986 

967 968 969 990 991 992 993 994 985 996 997 998 9991000 1001 10021003 

10041005 10061007 100810091010 1011 1012 1013 10141015 10161017 1018 10191020 
1021 1022 1023 1024 1025 10261027 1028 1029 1030 1031 1032 1093 1034 1036 1036 1037 

10381039 10401041 104210431044 1045 1046 1047 10481049 10601061 1052 10531054 

10651056 1057 1058 1069 10601061 1062 1063 1064 10651066 10671068 1069 1070 1071 

10721073 1074 1075 107610771078 1079 1060 1061 1062 1063 1084 1065 1066 1087 1088 

10691090 1091 1092 109310941096 1096 1097 1096 10991100 1101 1102 1103 11041105 

11061107 11081100 111011111112 11131114 1115 11161117 11181119 11201121 1122 


Inquiry Numbers 1123-1309 


Inquiry Numbers 1310-1489 


11231124 11251126 112711281129 1130 1131 1132 11331134 11361136 113711381139 

11401141 11421143 114411451146 1147 1148 1149 11501151 11521153 1154 11551156 

11571158 11591160 1161 11621163 11641166 1166 11671168 11691170 1171 11721173 

11741175 11761177 117811791180 1181 1182 1183 11841186 11861187 1188 11891190 
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12931294 12951296 129712961299 1300 1301 1302 13031304 13051306 1307 1306 1309 


13101311 13121313 1314 13151316 1317 1318 1319 13201321 13221323 1324 13251326 
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13781379 1380 1381 138213831384 1385 1386 1387 13881389 1390 1391 1392 1399 1394 

13951396 1397 1396 1399 14001401 1402 1403 1404 14051406 1407 1406 1409 14101411 

14121413 14141415 141614171418 1419 1420 1421 14221423 14241425 1426 14271428 
14291430 1431 1432 143314341435 1436 1437 1438 14391440 1441 1442 1443 1444 1445 
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For free product information from companies featured in this issue, 
circie the appropriate inquiry number beiow and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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I.For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
ttirough "E" and mail 
or fax card to 
1-416-620-9790 


3. Product 
information 
will be rushed 
I to you from 
I the selected 
companies! 
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PAR AVION 


f*'SUBSCRIBE TO BYTE!-•) 

With BYTE, you can compete more effectively in complex global markets... 


Y |h W I want to receive BYTE for a full year. 12 monthly issues plus 
^ ^ the FREE Annual Special Supplements. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Caid No._Expiry date_ 

Signature_ 


or □ I enclose payment now 
Name_ 


Title 


Address 


Code. 


/ Tick your subscription price 


Please tick one box; 

Fast Surface Detivery 

□ £35 United Kingdom 

□ 120DM Gcnnany 

□ 412Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88.980 Lire Italy 

□ $US60 Non-European Countries 


IB95270 


Air Delivery 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ ISlGuilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ $US85 Non-European Countries 


IB95429 




I 


Country 


Please allow 8-W weeks for processing. Thank you. 

If you pay with your credit card, you will he billed in your local currency. 

' .q g .g ja-Q Q p ja Q g. g g ga,p g gt . g . 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 
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*'each monlh, you can lake advantage of BYTE's Inlernalional Section with 
hard-hitting news, and coverage of important world-wide events... 


^ >• 


Y H ^ ^ want to receive BYTE for a full year. 12 monthly issues plus 
-I -L* the FREE Annual Special Supplements. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No,_Expiry date_ 

Signature_ 


or □ I enclose payment now 
Name _ 


Title 


Address 


Code 


/ Tick your subscription price 

Please tick one box: IB95270 

Fast Surface Delivery 

□ £35 United Kingdom 

□ 120DM Germany 

□ 412Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88,980 Ure Italy 

□ $US60 Non-European Countries 

IB95429 

Air Delivery 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ $US85 Non-European Countries 


I 


I 


Country 


Please allow 8-10 weeks for processing. Thank you. 

If you pay with your credit card, you will be billed in your local currency. 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 
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...and receive up to date information on new products and emerging technologies. 

SUBSCRIBE TOTyTE! -m 
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Core Technologies 


Networks 

The PGP Web of Trust 


How to cortity public koys without 
sk central authority 


WILLIAM STALLINGS 

P GP (Pretty Good Privacy) is a widely used E-mail 
security package that relies heavily on public-key 
encryption (see “Pretty Good Privacy,” July 1994 BYTE). 
Use of PGP involves two keys—a private key known 
only to one user, and a corresponding public key made 
known to all users. With these two keys, it is possible to 
create digital signatures that guarantee the authenticity 
of a message and to encrypt a message so that only the in¬ 
tended recipient can read it. 

Each user guards his or her private key and publishes the 
corresponding public key. Unfortunately, an impostor can 
generate a public/private key pair and disseminate the 
public key as if it were someone else’s. Suppose Alice 
wants to send a secure message to Bob. Meanwhile, Darth 
creates a public/private key pair, attaches to it Bob’s name 
and an E-mail address that Darth can access, and dis¬ 
seminates the public key. Alice acquires this key, uses it 
to prepare her message for Bob, and sends it to the at¬ 
tached E-mail address. Result: Darth receives and can de¬ 
crypt the message, and Bob never receives the message 
(which he wouldn’t be able to read anyway, lacking the re¬ 
quired private key). 

One solution is to insist on the secure exchange of pub¬ 
lic keys. Users can, for example, store keys on disks and 
pass them from hand to hand or send them via snail mail. 
But for PGP to be more widely useful, it should be possible 
for people to exchange keys electronically with others 
whom they have never met and may not even know. 

Public-Key Certificates 

The tool that enables widespread use of PGP is the public- 
key certificate. The following items are essential ingre¬ 
dients of a public-key certificate: 

• The public key itself 

• A User ID, which includes the name and E-mail 
address of the owner of the key 
• One or more digital signatures for the public key 
and User ID 

A signature testifies that the User ID associated with this 
public key is valid. It is formed using the private key of the 
signer. Anyone in possession of the corresponding public 
key can verify that the signature is valid. If any change is 
made to either the public key or the User ID, the signature 
will no longer compute as valid. 

How do you manage public-key certificates? One ap¬ 
proach, used in the PEM (Privacy Enhanced Mail) scheme. 


relies on a central certifying authority. Each user must 
register with the central authority and engage in a secure 
exchange, which involves independent techniques for ver¬ 
ifying user identity. Once the central authority is con¬ 
vinced of the identity of a key holder, it signs that key. If 
everyone who uses this scheme trusts the central author¬ 
ity, then a key signed by the authority is automatically 
accepted as valid. 

PGP could take this approach, but that would violate its 
spirit as an E-mail security scheme for the masses. So 
TOP instead supports a “web of trust,” in which individ¬ 
uals sign each other’s keys and create an interconnected 
community of public-key users. Here’s how it might work. 
Suppose Bob physically passes his public key to Alice, 
who signs it. Alice keeps a copy of the signed key and 
also returns a copy to Bob. When Bob wants to commu¬ 
nicate with Carol, he sends her his public key, with Alice’s 
signature attached. Carol, who has Alice’s public key and 
who trusts Alice to certify other people’s keys, need only 
verify Alice’s signature on Bob’s key to accept his key as 
valid. continued 


HOW PGP CALCUUTES TRUST 

When you add a new public key to your public-key ring, trust 

processing proceeds as follows: 

O If you oinm the key, a value of uRiinate tnist is automatically assigned to the trust 
held. Otherwise, PGP asks that you assign a trust assessment to the key’s owner. 
You can specify that this owner is unknown, untrusted, marginaly trusted, or com¬ 
pletely trusted. 

0 When the new pubfic key is added to the ring, one or more statures can be 
attached to it (More statures can be added later.) When a signature is inserted 
inte the entry, PGP searches the public-key ring to see if the author of this signa¬ 
ture is among the known public-key owners. If so, the owner trust value for this 
owner is assigned to the signature trust held for this signature. If not, an un- 
known-user value is ass^ed. 

0 The value of the key-le^timacy held is calculated on the basis of the signature 
trust helds present in this entry. If at least one s^nature has a value of ultimate 
trust then the key legitimacy value is set to complete. Otherwise, PGP computes 
a weighted sum of the trust values. A weight of l/Jtis given to signatures that are 
always trusted, and a weight of 1/Kis given to signatures that are usually trusted, 
where Jland Tare user-configurable parameters. When the total we^ of those 
introducing a key/UserlD combination reaches 1, the bindii^ is considered to be 
trustworthy, and the key legitimacy value is set to complete. Thus, in the absence 
of ultimate tnist, at least X signatures that are always trusted or Y signatures that 
are usually trusted (or some combination thereof) is needed. 
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Computation of Trast 

PGP does not specify a policy for establishing trust. It does pro¬ 
vide mechanisms for ass(x:iating trust with public keys and for us¬ 
ing trust information. Each user collects signed keys and stores 
these in a PGP file known as a public-key ring, ^ch entry in 
the ring has a key legitimacy field—computed by PGP—that 
measures the degree to which this PGP user trusts that the key is 
valid for its user. The higher the level of trust, the stronger is 
the binding of this u.ser ID to this key. For each signature collected 
by the PGP user, there is a signature trust field that measures 
how far the PGP user trusts the signer to certify public keys. 
(The key legitimacy field for an entry derives from the signa¬ 
ture trust fields.) Finally, there is the public key itself, a.ssociat- 
ed with an owner, and an owner trust field that indicates the de¬ 
gree to which this PGP user trusts the key’s owner to sign other 
public-key certificates. PGP doesn’t compute this level of trust; 
the PGP user assigns it. You can think of a signature trust field as 
a cached copy of the owner trust field from another entry. 

Periodically, PGP processes the public-key ring to achieve 
consistency. For each owner trust field, PGP scans the ring for all 
signatures authored by that owner and updates the signature trust 
field to equal the owner trust field. This process starts with keys 
for which there is ultimate tru.st. Then, ail key legitimacy fields 
are computed on the basis of the attached signatures. The figure 
*‘PGP Trust Model” shows how signature trust and key legiti¬ 
macy are related. In this sample public-key ring, a PGP user has 
acquired a number of public keys, some directly from their own¬ 
ers and some from a third party, such as a key server. The root 
node, labeled “You,” denotes the entry in the public-key ring 
corresponding to this PGP user. This key is valid, and the own¬ 
er trust value is ultimate trust. Moreover, this user will always trust 
users D, E, F, and L to sign other keys and will partially trust 
users A and B to sign other keys. 

Note that all keys whose owners are fully or partially trusted by 
the user have been signed by this user, with the exception of 


node L. Such a user signature isn’t always necessary, as the pres¬ 
ence of node L indicates, but in practice most users are likely to 
sign the keys for most owners that they trust. So, for example, 
even though E’s key is already signed by trusted introducer F, the 
user chose to sign E’s key directly. 

Two partially trusted signatures may be sufficient to certify a 
key. Here the key for user H is deemed valid by PGP because it 
is signed by A and B, both of whom arc partially trusted. 

A user may deem a key valid (because one fully trusted or 
two partially trusted people have signed it) but still not trust its 
owner to sign other keys. For example, N’s key is valid because 
E, whom this user trusts, signed it, but the user hasn’t assigned 
N the trust value to sign other keys. Therefore, although N signed 
R’s key, PGP doesn’t consider R’s key valid. This situation 
makes perfect sense. You can send a secret message to someone 
you don’t trust; all you need is the correct public key for that in¬ 
dividual. 

The figure also shows a detached orphan node S, with two 
unknown signatures. Such a key may have been acquired from a 
key server. PGP cannot assume that this key is valid simply be¬ 
cause it came from a reputable server. The user mu.st declare the 
key valid by signing it or by telling PGP that it is willing to ful¬ 
ly trust one of the key’s signers. 

It is the PGP web of trust that makes it practical as a universal 
E-mail .security utility. Any group, no matter how informal and 
how dispersed, can build up the web of trust needed for secure 
communications. ■ 


William Stallings is an independent consultant and a frequent 
contributor to BYTE. He is the author of over a dozen hooks' on data 
communication and computer topics, including Network and 
Internetwork Security (Prentice Hall, J995). This article is based 
on material from his most recent book Protect Your Privacy: A 
Guide for PGP Users (Prentice Hall, 1995). You can contact him 
on the Internet at stallings@acm.org or on BIX c/o editors. ” 
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An emulator on its own 
will get you 


nowhere 
fast 


So 



the protocol stacks. 


"marTerm gives you evemhing you 
I need to connect your PCs to UNIX, 

I VMS or Data General hosts. You just 
[ 'SmarTerm and go.' 

It's a really radical idea, like selling 
a car with wheels. So radical, in 
faa, SmarTerm is the only 
software that gives you the 
complete connectivity, high 
performance, and ease of use 
you need, all in one. 

SmarTerm products all consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn't expect 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and 
utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 


All SmaxTerm* for Windows 
products include: 

• SmarTerm TCP/IP as a Windows Sockets DLL 

• Individual or centralized TCP/IP management 

• Drag-and-drop FTP 

• Pop-up keyboards 

• User-definable button palettes 

• True Multiple Document Interface 
• Connections directory 
• Script recorder 

• Simplified keyboard remapping 

• SmartMouse™ programmable mouse support 

• Customizable help system 

• On-screen toolbox 


SmarTerm products are also available for DOS. 
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Persoft, Inc., 465 Science Drive, P.O. Box 44953, 
Madison, Wisconsin 53744-4953 USA. 

Tel: (608) 273-6000 Fax: (608) 273-8227. 


persair 


'Ay 


Persoft Lower Woodend Elams, Fawley, Henley-on-Thames, 

Oxfordshire, RG9 6JF, England. 

Tel: 0491 638090 Fax: 0491 638010 


CONNECTIVITY SaunONS 

DOS • Windews • Elhenet • Token Ring 

0 1994 Penoft, Inc. AD rights reserved. Persoft and SmarTcnn are registered tradenurb and SmartMoose is a tiadenurk of Persoft, Inc. AD other trademarks mentioned arc properties of their respective companies. 
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Got a network? Got a modem? Great! Now 

get CrossConnect* — the easiest most cost-effective way yet to 
get more out of your modem, your network, and your phone lines. 

Designed for Novell and NetBIOS networks operating in DOS 
or Windows environments. CrossConnect is the software solution 
that lets you share up to 20 modems per LAN for dial-out/dial-in 
communications. 

Since you can install CrossConnect on any network node, it 
saves you the expense of having a dedicated modem server or 
installing separate modems and phone lines for every computer. 
Because it operates in the background, users can continue working 
while inbound and outbound communications take place. And 
CrossConnect lets authorized users dial in remotely and take 
control of an office PC to run programs, edit files, print documents, 
download data or access the network. 

CrossConnect also comes with simplified instructions and 
streamlined installation procedures so you can start sharing 
modems in about a half-hour. 


SiviiTHMiCRon* 

SOFTWARE XuM 1 


And you can always count on 
the most qualified technical 
support in the industry from Smith Micro — the leader in tele¬ 
communication software. 

So call 1 Ml m SIWI today to find out how you can link up 
with CrossConnect 

Its the easy, out-of-the-box solution for network modem 
communications. 


CrossConnect gives you network modem access 
through a single phone line. 


Authorized Distributors; TechOata. Micro Central and Ingram Micro 


CrossConnect Is a registered trademaric of Soifth Micro Software. Inc. All other trademarks and registered trademarks belong to their respective companies. 01094 Smith Micro Software, Inc. 
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Pournelle 


JERRY POURNELLE 

Software-Installation Hell 



April may not be 
the cnielest month. 
Last February, 
Jerry’s column 


11 all started with a jerky mouse. Now I’m 8 hours 
into the project, and I know more about installing software up¬ 
grades than I wanted to. 

For some time. I’ve known there was something wrong with 
the mouse on the Cheetah 486DX2/50. This is the machine 
that Larry Niven uses at Chaos Manor. Since we finished Be¬ 
owulf’s Children a few months ago, Larry and I have been 
working on our own, so that machine has been used mostly 
for games lately. 

Then I got the 6.0c upgrade for Microsoft Word for Win¬ 
dows. Incidentally, that is available by calling Microsoft at 
(800) 426-9400; choose option 4 and then 1. Have a credit card 
handy—they charge a nominal fee for shipping—and be ready 
to prove that you already own a copy of Word 6.0. In due time, you’ll receive 
seven floppy disks that will let you install the new version (the original came 
on nine disks). 

Given those seven disks of compressed files, my inclination was to copy the 


disk images onto a hard disk and install from 
there. Alas, you can’t do that. One of the disks 
gives a ‘‘sector not found” error. This is due to a 
new disk format. A program that will copy it is 
available as shareware; but I didn’t have any 
such program, so I prepared to swap disks a lot. 

The first of those disks has a setup program that 
looks for your old version of Word 6.0, and it has 
a real bug. For no particular reason, we have 
Word installed on the Cheetah’s D drive. The 
setup program found it and offered to install the 
update on D:\WINWORD. When I told it to do 
so, however, it trundled a while and told me 
there wasn’t enough space on drive C. I thought 
I’d made a mistake and started the tedious setup 
again; but 5 minutes later I was back where I 
.started. Setup will not install Winword on D un¬ 
til you have enough space on drive C! 

That meant I’d have to do some disk cleanup. 
1 didn’t really have time to think about which 
files I could get rid of. Thus, the simplest thing 
was to use the network to transfer a bunch of 
files over to the glass disk on the Pentium. To do 


that, I had to reset and bring up the configuration 
that starts the network. 

That was easy enough. As I’ve explained be¬ 
fore, I use BOOTCON, a system that lets me 
choose among a bunch of combinations of CON- 
HG.SYS, AUTOEXEC.BAT, WIN.INI, SYS 
.INI, and any other files I want to control when 
1 first Stan up. It’s a good program that’s fairly 
easy to use, and I recommend it, but there could 
be .some improvement in the documentation, as 
we’ll see shortly. Anyway, I rebooted, brought 
up the network, cleared enough space on the C 
drive to allow the silly .setup program to pro¬ 
ceed with installation of Word 6.0c on the D 
drive, and did the Word update. 

That went fine, but I’d almost gone nuts trans¬ 
ferring the files. The mouse—a Microsoft Home 
Mou.se “Dove .soap bar” model—was so jerky 
that half the time I was dragging things to the 
wrong place. Niven doesn’t use a mouse much 
when he writes with Word—we’ve both dis¬ 
covered the trick of pressing F8 and using the ar¬ 
row keys to mark blocks of text—but when he’s 
not working, Larry likes to play the Caterpillar 


was “Upgrades 
from Hell,” and 
this month... 
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IN 


OUT 


game from Microsoft Windows Arcade, 
and that’s hard to do with a jerky mouse. 
Time to fix that rollicking rodent once and 
for all. 

First, I took the mouse apart. The two 
steel rollers were absolutely clean. The 
plastic idler wheel seemed to have a fine 
line of felt around it. 1 thought that was 
odd, but it didn’t come off when I rubbed 
it, and I wasn’t sure it wasn’t supposed to 
be there. I was sure that the software was 
very old, and I just happened to have up¬ 
dated mouse software handy; maybe in¬ 
stalling the new mouse software would fix 
things. I did that and rebooted. 

Apparently the new mouse software was 
a bit larger than what it replaced, because 
QEMM told me it couldn’t load the mouse 
driver high and 1 ought to run Optimize 
again. All right, run Optimize. It trundled 
a bit and was done. Now enter Windows. 

I can’t enter Windows. The error mes¬ 
sage is that I have to run QWINFIX. I do 
that, but the next attempt to enter Win¬ 
dows gives the same error message. I can’t 
get the system into Windows at all. 

All right, I haven’t upgraded QEMM on this 
system in a long time. It’s running 6.03, 


and I have QEMM 7.5, so let’s try that. 
First .some preparations. I copied the old 
QEMM off to the D drive. Next, I used 
BOOTCON to find an older CONFIG 
.SYS, AUTOEXEC.BAT, and WIN.INl 
combination that works (including letting 
me into Windows). I saved that combina¬ 
tion under the label GOOD and made 
copies of the files to be loaded under 
BOOTCON menu item TEST. This is a 
neat feature of BOOTCON: I can experi¬ 
ment all I want and still get back where I 
was when I started. 

OK, install QEMM 7.5, turn off BOOT¬ 
CON, and run Optimize. Optimize resets 
your system a lot while it’s running. Each 
time it does that, it tells you that you may 
have to turn your machine off to get it to 
reset. Usually you don’t, but this time there 
was no question about it. We were locked 
up tight, and there was nothing for it but to 
use the power switch. 

Otherwise, things were running all right; 
but then Optimize said we couldn’t pack 
everything into high memory and wanted 
to try the Stealth feature. This is a way to 
swap certain things in and out of memory 
as needed, giving the effect of more mem¬ 
ory in the critical area between 640 KB 


and 1 MB. It doesn’i 
always work, but ai 
older version o 
Stealth had worki 
with this machine, and 
anyway, QEMM is sup¬ 
posed to perform some 
tests before installing Stealth. I said sure, 
let’s try it. 

Optimize trundled a while and then 
locked up again. I turned it off and back on. 
It trundled and locked up. And again. And 
again. It was quite clear that this machine 
wasn’t going to boot. That’s all right, 
though, because I had BOOTCON. All I’d 
have to do is turn BOOTCON menuing 
back on. To do that, I had to boot up with 
a floppy panic disk; but once that was 
done, I went to the C:\BOOTCON subdi¬ 
rectory, ran BCSETUP, and turned on 
BOOTCON menuing. Open the drive door 
and reset. 

The machine trundled. Then up came a 
message: “BOOTCON has detected that 
QEMM Optimize is in progress. BOOT¬ 
CON will disable itself in 5 seconds. OK?” 
It wasn’t OK, but my choices were to click 
on OK or wait 5 seconds; either way got 
the same re.sult. BOOTCON vani.shed, and 



URGENT-YOUR INPUT NEEDED 


On: 3-D DISPLAY TECHNOLOGY 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we’d like to get your feedback about what top¬ 
ics, areas, and products we should be considering. Later this 
year, we’re planning to cover the ways in which 3-D imaging 
technology is being used In the real world. We’re considering 
such applications as manufacturing and design; medical and 
biological uses; and high-end simulations, such as those used 
for training ship and airplane pilots. But we’d like to hear your 
Ideas, to find out about 3-D imaging applications we may not 
be aware of but should. Also, we’d like your help in identifying 
the people we should be talking to about this technology- 
users, vendors, researchers—you tell us! Finally, we’re Inter¬ 
ested in hearing about what your organization is doing with 
3-D Imaging and displays—how you’re using the technology 
and what problems and benefits you’ve encountered. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <FIELDNAMES> 
with their angle brackets, followed by your information and 
comments. And thanks very much for your help. 


Please E-mail the completed form to: editors@bix.com 
<TOPIC> 

3'D Display Technology 

<LASTNAME> 

Jones 

<FIRSTNAME> 

John 

<TITLE> 

Technical Director 

<COMPANY> 

ABC Industries 

<PHONE> 

800-555-1234 

<EMAIL> 

jjones@host.domain 
<C0MMENTS> 

This Is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you’re doing. Tell us who we should be 
talking to about this. 
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Delphi Internet"' offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for freel* 

Use Delphi Internet's 
mail gateway to v' 
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exchange messages 
with over 30 million 
people at universities, 
companies, and other 
online services such as CompuServe* 
and MCI Mall®. Download programs and 
files using FTP or connect in real-time to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk” with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20.000 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You'll be amazed by what 
you discover. 


Five Hour Free Trial! 

Dial By Modem 1 -800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHl. At Password, Enter BYT295 
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Attention Current Internet Users: Sec what Delphi Internet can offer you! Slock quotes, Groller's 
Encyclopedia, newswires, and hundreds of other services are just a few keystrokes away. Telnet to delphj.com 
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the machine attempted to complete the Op¬ 
timize process, failed, and locked up. 

This wasn’t what I wanted at all. The 
old BOOTCON required you to turn it off 
before you tried Optimize. Once you 
turned it back on, however, it intercepted 
the process and offered you a menu of 
CONFIG.SYS/AUTOEXEC.BAT com¬ 
binations. The new-and-improved BOOT- 
CON didn’t do that; it just committed sui¬ 
cide when 1 ran Optimize. 

1 called Modular Software Systems. At 
first they didn’t want to believe this was 
happening to me, so I went through the 
process, describing each event. Long si¬ 
lence. Then I was advised to boot up with 
the floppy disk again, get to C, run BC- 
SETUP, and select Current Configuration. 
Doing that let me change the boot-up con¬ 
figuration. That let me bo(H up, and 1 could 
then go erase every trace of the QEMM 
optimization batch files. For good luck, I 
had BOOTCON totally eliminate the 
TEST configuration. Then I made a new 
one, named that TEST, and ran Optimize 
again. This time when it offered Stealth, 1 
made sure to say no. 

This time QEMM locked up on some¬ 
thing called Quarterdeck Quickbool. ll 


took about 10 minutes to find out what to 
do about that. I had to put the statement 
BE:N on the Device=QEMM.SYS line. That 
will turn off the Quickboot feature, which 
is guaranteed to lock up about half the sys¬ 
tems I have tried it on. Some feature. 

And that took care of the situation. 
QEMM and Optimize did their thing. I 
had well over 600 KB of free memory, I 
could get into Windows just fine, and the 
Windows for Workgroups network worked 
properly. 

There was only one problem. The mouse 
was still jerky. I found another mouse and 
rebooted. Everything was fine. Clearly, 
my problem was that particular mouse. I 
opened it up and scraped at the felt ring 
on the idler wheel. It didn’t want to come 
off, and 1 wasn’t at all sure I wa.sn’t break¬ 
ing something by removing it. However, 
the mouse wasn’t working properly any¬ 
way, so 1 used rubbing alcohol and even¬ 
tually got all that goo off the wheel. The 
mou.se works fine now. 

Incidentally, today I got a fax from 
Modular Software Systems. The next ver¬ 
sion of BOOTCON will give you a chance 
to intervene even when there’s an opti¬ 


mization going on. They’re calling it the 
“Poumelle feature.” 

There are several morals to this story. At 

the simplest level, I learned that Microsoft 
Home mice are not supposed to have a felt 
ring on the idler wheel. If I’d known that. 
I’d have cleaned the jerky mouse, and 
nothing would have needed fixing. 

At the next level, 1 learned once more 
that upgrades generally aren’t as simple 
as I expect them to be. I also learned— 
again—that no matter how good software 
is, new relea.ses can be a problem. As an 
example, BOOTCON remains a very use¬ 
ful program—it saves me hours when I 
experiment with configurations—and the 
new version is an improvement; but it 
doesn’t work the same way as the old one. 
Also, some important commands have not 
only been changed, but the changes 
weren’t properly documented. 

The same appears to be true of QEMM. 
Version 7.5 may be a genuine improve¬ 
ment, but the advantages don’t seem im¬ 
mediately obvious, and 1 sure don’t un¬ 
derstand why it defaults to something as 
unreliable as Quarterdeck Quickboot. 

The most important moral of the story is 
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And Make All your Conneciions. 


Now you can lake off between Windows and UNIX applicatioas 
using a simple mouse and a single user interface. Your users 
only have to learn one iiKxle of operation. And you only have to 
.support one interface. 

Thai’s because 
MulliView DeskTop 
suppoas more connections tlKUi anyone. All serial connections. 
And all major protocols, including IPX/SPX, DKCnet and the 
widest range of'ITIVIP traasports. And if you don’t have a 
TCP/IP tnmsport we'll give you one free. 

You also get accurate, high-performance tenninal 
emulation of all the major UNIX consoles and terminal 
types. Plus a floating palette witli toolbar, status bar and 
configurable button bar for simple operation. MulliView 
Deskl’op also integrates your PCs and UNIX with Dynamic 
Data Exchange (DDE) tliat allows your users to make 
faster, more infomied decisions. And diey can cut and 
paste between Windows and UNIX applications, share 
printers and customize tlieir desktops in minutes. 

So no matter how or where you work, MulliView 
DeskTop provides terminal emulation, multiple platfonn 
connectivity and integration in one package. Which is exacll 
what you would expect from JSB, the company dial pioneered 
Windows Sockets technology. 

For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today. And start flying 
nonstop to all your applications. 


JSB 
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NSTL Exclusive Report Series — from the publishers of Software Digest and PC Digest 


Going Pentium- ■SSSy 

Is IT WORTHWHILE... FOR YOU? 




NSTL‘s 20,000 sq.ft test facility, 
is the largest independent testing 
and evaluation facility in the 
microcomputer industry. 

NSTL... 

Testing the Limits 

NSTL, a division of McGraw 
Hill, Inc., is an internationally 
recognized testing authority. 
NSTL's Software Digest and 
PC Digest Ratings Report 
are the leading authoritative 
sources of accurate and 
objective software and 
hardware information. 
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NO RISK GUARANTEE 

If, for any reason, you’re not 
100% pleased with your 
NSTL Exclusive Report, 
return it for a full refund. 

— 

Publisher 




IF you're considering a Pentium upgrade, 
you face a critical decision. 

Tapping into Pentium power could deliver a 
much-needed boost in speed and performance. Or, 
the investment may be unnecessary, given your 
particular requirements. 

Your dilemma: Where to turn for independent, 
authoritative information? If your job entails making 
critical recommendations, much is at stake. You are 
expected to have answers. You need quality, unbiased 
decision-making data. 

Now, you can have the answers with Pentium 
Upgrades: A Benefit and Performance Analysis, first 
in the Exclusive Report Series from National Software 
Testing Laboratories (NSTL). 

• No-frills, objective information. No advertiser 
influence or pretty pictures here...just real-world data. 

• A clear layout of your choices. It's all here: 
the basics on 486 and Pentium systems and their 
compilers. Charts, tables and important technical 
information help match your needs with 

real performance data. 


• Executive Summary for top-level decision 
makers. You get a clear, capsulized briefing on 
test information... the analysis you need for rational 
price/performance evaluation. 

• Revealing raw data for the technical expert. 

Benefit from comparisons and statistical data on 
common binaries running across different platforms. 
Know which gains are due solely to hardware. 

• Discover custom solutions that work for you ... 

based on your type of work, applications used, and 
your system configuration. 

LAN and IS Managers — Special Alert! 

If your job demands informed decision-making, 
this Exclusive Report is required reading. You'll 
find hard data on Pentium — integer-intensive 
applications; floating point applications; 
recompiling for Pentium; and other 
important factors. 
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that as software gets smarter—BOOTCON 
detecting that a QEMM optimization is 
under way, QEMM deciding I need to try 
Stealth, QEMM turning on Quarterdeck 
Quickboot—users have to be even more 
clever to outwit software when it decides 
to do something you don’t want done. 

And finally. I’m really getting weary of 
having to use QEMM and other memory 
management programs in the first place. 
I have the Cheetah up and running again, 
and I don’t like to change it; but frankly. 
I’m more than ready for an operating sys¬ 
tem that doesn’t require memory managers 
and doesn’t need tweaking with Optimize 
and Stealth and all the rest. I may have 
found it. We’ll come back to that in a bit. 

While I like having the latest vefskms of crit¬ 
ical software, I wasn’t upgrading Word 
6.0 for fun. A few days before, I packed up 
SuperCow, the Gateway 2(XX) 486DX/66, 
and took it off to the beach house where I 
hide out to get some work done. One of 
my tasks was to work on revising A Step 
Farther Out. This is a science nonfiction 
book published in 1980 and made up of 
columns I wrote in the 1970s. You’d think 
a book that old would be out of date, but 
it’s not. The space program hasn’t gone 
very far since then, and while the cold war 
is over, a number of science and energy 
issues remain about what they were then. 

I still get mail from people who’ve read 
it, and there appears to be enough demand 
for it to warrant a new edition. My intent is 
not to rewrite Step; I’m adding notes to 
confess when I was wrong and crow when 
1 was right. I’d done about a hundred notes, 
and I wanted to finish the book. Then I 


want to take the rest of my science essays, 
including some carefully selected com¬ 
puter articles, annotate them, and put out a 
companion volume entitled Another Step 
Farther Out. 

I had Step in Word 6.0a for Windows 
format on SuperCow’s hard disk, and 1 
was busily adding footnotes when Word 
locked up. Alt-Tab and Ctrl-Esc did noth¬ 
ing. I had to use Ctrl-Alt-Del, which closed 
Word 6.0 and brought me back to the Pro¬ 
gram Manager. I then reloaded Word and 
loaded Step. The result was peculiar: I 
could do a few things, and then Word 
would lock up again. Eventually, I found 
that 1 could page down just so far before 
things would lock. 1 paged to a point just 
before that, hit F8 and Ctrl-Home to mark 
all the text from that point to the begin¬ 
ning, cut it, pasted it into a new Word win¬ 
dow, and saved it as STEPl. Then 
I .saved what was left as STEP2. 

STEPl was fine. Oddly 
enough, I was able to load 
STEP2 and work on it. It 
was only when I tried to 
combine the two halves 
into one document that 
Word locked up. That 
seemed very strange. 

I made safety copies of both halves, put 
up STEP2, and worked on it for a while, 
being careful not only to save fairly often 
but to save under a different name every 
now and then. It got to be dinnertime and 
we went out to one of our favorite restau¬ 
rants, the Green Flash. When I got back, 1 
discovered (1) that Word had locked up 
tight, and (2) that the auto-saved copy of 
STEP2 that Word had made before it 



locked up couldn’t even be read into Word. 

When I tried to read that version of 
STEP2,1 got a “General Protection Fault” 
error. That not only clobbered Word but 
Windows itself, requiring a complete reset 
of the machine. Needless to say, I was 
more than annoyed and sent off some quite 
angry E-mail to Microsoft. It didn’t take 
long to get a reply. 

They suggested two remedies. First, get 
the 6.0c upgrade, which corrects some of 
the save problems. Meanwhile, because I 
clearly had some kind of crud in my doc¬ 
ument, load the last version I could get 
Word to read, save that in RTF (Rich Text 
Format), and read it back in again. 

That actually worked. I still don’t know 
what was wrong with my document. In 
Word 6.0, footnote numbers start over at 1 
whenever you have a section break, and 
apparently I had a section break 
that was driving Word crazy. In 
any event, saving in RTF and 
reading it back in again 
cured the problem. I’ve 
since organized Step Far¬ 
ther Out in an even more 
complex manner, with end- 
notes that renumber at the be¬ 
ginning of each section. It all 
works again, but that’s not good enough. 

There is no excuse whatever for a word pro- 
ce.ssor crashing due to input. A word pro¬ 
cessor ought to be able to handle any ran¬ 
dom bit stream. It might get confused 
about section breaks and footnote num¬ 
bers. It might get confused about headers 
and footers. It might see strings of garbage 
lhal cannot possibly be text and not know 
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how to display it. It might initiate a dia¬ 
logue with the user about what to read and 
what to ignore—but it should never crash 
due to input. 

Word isn’t the only culprit here. Other 
word processors can be made to crash on 
input. That’s still no excuse for Microsoft. 
The Word team can be justly proud of their 
program. When it works, it works good, 
and 1 use it because I like it. I like the way 
it integrates with Access for mail merges. 
I like the way I can paste PCX files into 
documents and that it will print a color 
picture in acceptable black and white. 1 
like many things about Word, but Mi¬ 
crosoft should still be ashamed for letting 
it out the door with crash-on-input bugs. 

Alex came home just as I was finishing my 
day’s adventure. He .sugge.sted that even 
though it looked like everything was run¬ 
ning properly, I might want to check for 
viruses. He’d discovered one on his Gate¬ 
way HandBook. He had no idea where it 
had come from, but given that it had in¬ 
fected his portable computer, it might have 
infected systems here. 

I got out my trusty write-protected DOS 
Hoppy disk and the latest version of Dr. 


Solomon’s Anti-Virus Toolkit. There are a 
number of virus-detection programs, and I 
suppose some of them are pretty good. I 
can’t say Dr. Solomon’s is the best, be¬ 
cause frankly I haven’t tried most others. I 
am convinced that Dr. Solomon’s is good 
enough, and I’m not inclined to experi¬ 
ment when the results are this important. 

The symptoms of the Parity B virus are 
pretty alarming: your machine will ran¬ 
domly hang while displaying “Parity Er¬ 
ror.’’ This is a fair imitation of a progres¬ 
sive memory failure, and that’s what Alex 
thought he had—until he noticed the Hand- 
Book had 639 KB, not 640 KB, of ba.se 
memory. That often indicates that either 
your system has 1 KB of memory reserved 
for CMOS drive-type setup in the CMOS 
setup screen or it’s infected. A quick check 
with Alex’s copy of McAfee Associates’ 
Scan program showed Parity B. 

Parity B is a “nice” virus, if any such 
vandalism can have a positive side. On 
hard drives, it copies the original boot in¬ 
formation to sector 14 of the C drive. If 
you’re clever, you can copy it back with 
Norton’s DiskEdit or the like. That’s good, 
becau.se Scan can’t uninfect a hard drive 
with Parity B. 


Anyway, I checked all the machines in 
Chaos Manor—there are a lot of them— 
and they’re all virus-free. I expected as 
much. We have a house rule that says if 
we ever see the “not a boot disk’’ error, 
meaning that we have tried to boot up the 
system from a nonboot floppy disk, we 
stop right there, turn off the machine, boot 
up from a write-protected known-good 
floppy disk, and run Dr. Solomon’s. 

When I began writing with computers—back 

in the dark ages before the term word pro¬ 
cessing was invented—I was eager to get 
Larry Niven a system so that we could 
work on our novels at his place as well as 
mine. That had its downside. When Niven, 
who understands technology theory Just 
fine but is sometimes a bit less informed on 
practical matters, needed help, he’d call 
me. Fortunately, we both keep vampire 
hours. 

His hardware is maintained by Work¬ 
man and Associates—generally meaning 
Alex. I still get midnight calls for technical 
support, but not as many as I used to. 

Recently, Alex wanted to update Niv¬ 
en’s machine .so that it would automati¬ 
cally back up to tape during the middle of 


YourChoice of Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 


Simple pushbutton operation for quick selection 
Four, eight, or twelve ports per unit 
Daisy-chaining connects unlimited number of CPUs 
Compatible with EGA. VGA. Macintosh. Sun. and others 
Optional keyboard booting for 286,386, and 486 
Optional RS232 or PS/2 mouse Interface 
PCB construction for high reliability and low crosstalk 
Rack mount, matrix, and customized units available 



Manually controlled unit 


I Switch by keystroke, from front panel, or RS232 port 
I Two or four ports per unit 
I Cascade units to support up to 255 CPUs 
I Supports monochrome. EGA, and VGA 
I Includes keyboard booting for 286.386, and 486 
I Includes RS232 and PS/2 mouse Interface 
I LEDs display selected CPU and CPU power-on 
I Scan function switches among CPUs automatically 




Keyboard controlled unit 


I H for your copy of our 

Switching and Sharing 
Solutions catalog. 

Ottwr Rose products: Print servers, printer sharing units, 
pnnt buffers, ke^ioard monitor extenders, video splitters. 
Alt Rose products are US-made and have at -year warranty. 


Make the Rose Connection ELECTRONICS 


10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 


1-800-333-9343 


BVXK FEBRUARY 1995 


Circle 117 on Inquiry Card.(RESELLERS: 118). 






































Maximize Your Marketing 
Dollars With BYTE Reprints! 


XOO ETMERNET CARD9 TESTED 


BvrE 


k»rn*oNiTV 


PowerPC 


IBM, Apple, and 
Motorola’s PoweiPC 
technology 

can run Windows,' 
Mac, OS/2, and 


BYTE Reprints serve as 0 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 

And there more! 

• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


Call today for i n fo nnoK on 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 

Phone: 603-924-2618 _ 

Fax: 603-924-2683 


ixtirtmto*! msc PC 

BHiltillMNT rwMt 



Minimum order: 500 




m 


The Magazine of Technology Integration 





















Pournelle 


Now a Full Line of 


American 

Made 

Steel 

Chassis 



- Rugged all-steel 

construction 

- Designed for FCC 

certification 

- Easy assembly 

and service 

- Full line of models 

and sizes 

- Competitive prices 

- American made 

power supplies & 
removable drive 
modules available 


Call NOW for information 

and FREE color catalog 

************* 

1 - 800 - 394-4122 

VISA & MasterCard accepted 
Same day shipment! 

Circle 143 on Inquiry Card. 


Designed, 
Manufactured. 
Guaranteed by: 


408-638-9460 


CALIFORNIA 

PC PRODUCTS 


205 Apollo Way - Hollister. CA 95023 

A division of Califontia Metal Products 
manufacturing quality American made products for 
25 years 


the night. Previous versions of Colorado 
Memory Systems’ tape-backup programs 
worked well enough, but installing ver¬ 
sion 1.1 on Lany’s 486DX/50 blew up 
Windows. When in Windows, you could 
not find files, and going out to DOS would 
show that some files were missing and the 
drive was hash. Rebooting would bring all 
the files back. A download of Colorado 
Backup 2.02 for Windows produced the 
same results. 

The remedy was to nuke Colorado 
Backup 2.02 for Windows, reinstall Win¬ 
dows from floppy disks, and go back to 
using Colorado Backup 4.05 for DOS. 
That can do automatic backups, but you 
have to have exited Windows first, and 
Niven can’t be relied on to remember that. 

When Alex called Colorado Memory 
Systems, he was assigned a problem num¬ 
ber, but repeated attempts to reestablish 
contact have produced no results. We pre¬ 
sume that Backup for Windows works on 
most hardware configurations. 

Note that even some popular and fairly 
vanilla systems, such as tho.se from Gate¬ 
way 20(X), can be subject to odd problems. 
Recently, installing Zenith Z-Stor on Su- 
perCow munged Windows for Work¬ 
groups so badly that we would get the mes¬ 
sage that “Program Manager Caused a 
General Protection Fault” at .start-up. 1 had 
to reinstall Windows from floppy di.sks— 
after which the problem went away as 
mysteriously as it had come. On the other 
hand, the same in.stallation went quite 
smoothly on Pentafiuge, our fire-eating 
Pentium, which isn’t standard at all. 

OS/2 comes in two major flavors, Warp and 
Borg. Warp, once known as OS/2 for Win¬ 
dows, requires that you have your own 
version of Windows running before you 
in.stall it. Borg, also known as plain OS/2, 
is larger than Warp, and embedded within 
it is Win-OS/2, a version of Windows that 
IBM licen.ses from Microsoft. If you have 
that variety, you don’t need your own copy 
of Window.s. 

As 1 write this, the latest version 
of OS/2 with embedded Windows 
is OS/2 2.11; but by the time 
you read this, they’ll have out 
version 3.0. Borg will itself 
come in two flavors, regu¬ 
lar and professional. Those 
aren't the names IBM will 
use, but that’s what they’ll 
mean. More on Borg an¬ 
other time. 

A few weeks ago, IBM, with much 
hoopla, brought out a new version of OS/2 
for Windows called OS/2 Warp 3.0. Then 
they withdrew it because of a faulty in¬ 


stallation program. Now it’s out again, and 
it’s nifty. 

The bug was this: if the installation pro¬ 
gram found a copy of CONFIG.BAK or 
AUTOEXEC.BAK in the root directory, it 
could do terrible things to your FAT (file 
allocation table). As pan of the hoopla, 
IBM shipped “final-release” copies com¬ 
plete with the installation bug to a num¬ 
ber of important reviewers. Several of them 
got burned, and the resulting reviews were 
understandably grim. 

A very few of these final-release copies 
found their way to distributors. Alex 
bought one for a client before either of us 
knew about the installation bug. Fortu¬ 
nately, he installed it on a virgin .system 
that had no BAK files on it. The installa¬ 
tion went smoothly, and he came back 
quite enthusiastic about OS/2 Warp 3.0. 
It seems he bought the unbuyable and in¬ 
stalled the uninstallable. 

I never got a final-relea.se copy, but I’ve 
had several beta versions of Warp here at 
Chaos Manor, and I like it. Alex had the 
same experience at his client's site. OS/2 
Warp 3.0 really is a better DOS than DOS, 
as well as a lot better DOS than Windows. 
Because your Windows programs are run¬ 
ning with your own copy of Windows, 
you’d think Wiirp couldn’t be a better Win¬ 
dows than Windows, but that’s not true. 
As an example. Warp can handle a big 
Word for Windows print job without mo¬ 
nopolizing the machine. It’s also a lot more 
reliable for communications. 

Warp has an easier interface than OS/2 
2.1. There’s a shutdown button. Menus 
have been rationalized. It’s a lot easier to 
fine-tune program settings. There are 
things 1 wi.sh they did differently. Installing 
a new program is a lad more awkward in 
OS/2 than in straight Windows. All in all, 
though, the OS/2 interface is at least as 
handy as the Windows interface, and it 
won't lake you long to learn it. 

I’m still no great fan of multitasking 
without multiple CPUs—deep down, you 
don’t want to share CPU cycles 
with anyone, including yourself. 
Most of us don’t really do 
multitasking anyway; what 
we want is smooth and rapid 
task switching. However, there 
are some tasks, like communi¬ 
cations, that demand multi¬ 
tasking. When I’m finished 
preparing a fax, 1 don’t want 
to stop using my machine 
while it’s being sent. OS/2 
does both task switching and multitasking 
better than Windows. It’s stable, too. 

OS/2 is technically better than either 
DOS or Windows. If that’s not enough to 
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make you want to try it, there are some 
pretty good OS/2 applications. One^is the 
IBM Personal Dictation System. More on 
that in a month or so. 

And if that’s not enough, OS/2 Warp 
3.0 comes with a package of Internet ac¬ 
cess tools, ril have a lot more on that in the 
next few months. However, if you’ve b^n 
wishing you could do some Internet siirf- 
ing, OS/2 Warp right out of the box will 
put you on the Internet in as painless a 
manner as I know. \ 

Bottom line: if you use Windows and 


you’re at all inclined to experiment, get 
OS/2 Warp. Back up your system and have 
at it. I can’t guarantee it will go smoothly, 
but it does for most people. Try it. You’ll 
probably like it, and even if you don’t, it 
will give you a head start on Windows 95. 

I have a big collectkMi of quotatkMi programs, 

starting with the Bartlett*s in Microsoft 
Bookshelf. Bookshelf remains the single 
most useful CD-ROM I own, but there are 
better quotation programs. In particular, I 
like MCR Software’s Wisdom of the Ages, 


which has the best selection of relevant 
quotes I know. It’s organized in an un¬ 
usual manner, but I like it. 

Great Bear Technology has a good pro¬ 
gram called The New American Library 
of Quotes, but it doesn’t let you add quotes. 

I often use quotes as chapter epigraphs, 
with the notion of focusing reader atten¬ 
tion. Quotation programs generally won’t 
have just the one I want, although Wis¬ 
dom of the Ages and askSam Systems’ 
Quotes On Line have been useful. 
Bartlett's is often the place to start looking. 
When I find a quote somewhere, I want 
to be able to add it to my quote package 
and index it properly, and both Wisdom 
and Quotes On Line let me do that. I like 
Wisdom more, but they’re both good. 

For decades the U.S. Government has col¬ 
lected statistics, many valid but useless 
because no one had the computational 
power to do anytliing with them. The com¬ 
puter revolution has changed that. 

Charles Murray started a new trend with 
Losing Ground: American Social Policy 
1950-1980 (Basic Books, 1986), a book 
that tried to establish a definite relation¬ 
ship between poverty and antipoverty pro¬ 
grams. He concluded that most of, if not 
all, the social programs made things worse. 
Of course, his study was subjected to po¬ 
litical, not scientific, analysis; but the point 
is that he included all the data, so it’s pos¬ 
sible to duplicate his analysis. 

Now he has done it again. Murray and 
the late Richard J. Herrnstein have pub¬ 
lished The Bell Curx'e: The Reshaping of 
American Life hy Differences in Intelli¬ 
gence (Free Press, 1994), a book that ex¬ 
amines what you can and cannot conclude 
from various studies of IQ. I’ve read both 
these books. Neither says what most peo¬ 
ple seem to think they do. That’s particu¬ 
larly true of The Bell Cur\*e, which con¬ 
tains as good a popular introduction to 
population statistics in general and intelli¬ 
gence measurement in particular as I’ve 
ever .seen. In addition, the book contains 
the primary data on which its conclusions 
are based. 

Vilfredo Pareto once said, “Had Aris¬ 
totle held to the course he in part so ad¬ 
mirably followed, we would have had a 
scientific sociology in his early day. Why 
did he not do so? There may have been 
many reasons; but chief among them, prob¬ 
ably, was that eagerness for premature 
practical applications, which is ever ob¬ 
structing the progress of science, along 
with a mania for preaching to people as 
to what they ought to do—an exceedingly 
bootless occupation—instead of finding 
out what they actually do.” continued 
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Actually, a true serial science is at least 
as difficult as quantum physics, and Aris¬ 
totle simply didn’t have the tools to form 
and test statistical hypotheses; we didn’t 
even have those tools when I was in grad¬ 
uate school. 

Matrix inversion is simple now, and so 
is regression analysis. The Bell Curve may 
or may not be correct in its conclusions— 
certainly some of them are unpleasant to 
think about—but at least it states its hy¬ 
potheses in clear and precise terms and 
carefully presents both its evidence and 
its reasoning. Almost every BYTE reader 
has access to more than enough computing 
power to duplicate that reasoning and test 
the sensitivity of the conclusions to various 
assumptions, including the fundamental 
assumptions of statistical inference. Not 
everyone will do that, but I expect some 
will, and that’s all to the good. 

The gadget of the month is the Microtest 
COMPAS, a specialized hand-held (about 
the size of the Magellan GPS receiver) 
LAN protocol analyzer that most network 
managers would kill for. At $4995, it’s 
not cheap. Fair warning, if you buy one 
in Southern California, you’ll be steered 
to Alex at Workman and Associates. Press 
one button and you get a menu that in¬ 
cludes: Are servers OK?, Why is network 
slow?. Why can’t I log in?. Why does this 
connection drop?, and Is this cable OK? 
Even 1 can understand the answers it gives. 

Unfortunately, this one doesn’t do Net¬ 
BEUI, (aka Windows for Workgroups and 
IBM OS/2 Advanced LAN Server proto¬ 


cols), but it’s .software upgradable. Stay 
tuned and watch the Microtest BBS. 

It’s not a full-blown cable tester (as in 
Microtest’s PentaScanner), and it has some 
limits that a full Network General Expert 
Sniffer Portable Analyzer won’t have, but 
it will let you plug in between a worksta¬ 
tion and a network server to watch what’s 
happening in real time. It will also intro¬ 
duce a printer test page into the network 
stream; if your printer doesn’t print that, 
something’s wrong. Note that you haven’t 
had to disconnect anyone’s workstation to 
test that. COMPAS isn’t for everyone, but 
Alex says if you need this, you need it bad. 

We took the Apple PowerBook 540c to the 
Hackers’ Conference. Hackers in this in¬ 
stance doesn’t mean criminals who use 
other people’s equipment without permis¬ 
sion. Instead, it harks back to the older def¬ 
inition of programming wizards. One of 
the.se is Donald Knuth, whose three-vol¬ 
ume Art of Computer Programming is a 
fundamental work of computer science. 

As always, I learned a lot at the Hack¬ 
ers’ Conference. For instance, the general 
consensus was that Mosaic and other pro¬ 
grams for surfing the WWW (World Wide 
Web) on the Internet will be “the killer 
applications of the 1990s.’’ I’ll have a lot 
more about both the Hackers’ Conference 
and the Internet in future columns; just 
now, I wanted to comment on the Power- 
Book 540c. It’s high-end expensive, of 
course; and it’s neat. The screen is really 
easy to see. The keyboard is great. The 
machine is fast. The trackpad—a small 


touchpad that substitutes for a mouse— 
takes getting used to, but in an hour or less 
you’ll wonder how you ever got along 
without it. 

The computer book of the month is Adam C. 
Engst’s Internet Starter Kit (Hayden 
Books, 1994). It’s quite readable, and it 
goes into history, various ways to connect 
to the Internet, and what you can find there. 

Note that Internet surfing is addictive. 
There’s always one more place to visit and 
one more file to download. Soon it’s dawn, 
and you’ve filled your hard disk. 

The book of the month is Donald Nor¬ 
man’s Things That Make Us Smart: De¬ 
fending Human Attributes in the Age of 
A/ac/ime (Addison-Wesley, 1994). Dr. 
Norman is a senior Apple Fellow. I met 
him at the Hackers’ Conference. After 
spending an hour with him, 1 promptly 
bought his book and read it in two days. 

Next month, Windows 95 vs. OS/2, and 
a lot more on networks. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel¬ 
comes readers ’ comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters, Jer¬ 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@hix.com. 


For More Information 


BOOTCON 2.1 ($79) remains a 
very useful program, and the new 
version is a genuine improvement. 
Contact Modular Software 
Systems. Kent. WA. (800) 438- 
3930 or (206) 631-5781; fax 
(206) 631-5779. 

Circle 1172 on Inquiry Card. 

Colorado Backup 4.05 for DOS 
($19.95) and Colorado Backup 
2.02 for Windows ($42) tape- 
backup programs work well. 
Contact Colorado Memory 
Systems. Loveland. CO, (800) 
845-7905 or (303) 669-8000; fax 
(303) 667-0997. Circle 1173. 

COMPAS ($4995) is a specialized 
hand-held LAN protocol analyzer 
that most network managers 
would kill for. PentaScanner 
($3495) provides full-blown cable 
testing. Contact Microtest, Inc., 
Phoenix, AZ (800) 526-9675 or 
(602) 952-6400; fax (602) 952- 
6401. Circle 1174. 


I am convinced that Dr. Solomon's 
Antl-VIrus Toolkit 6.69 (for DOS. 
$125; for Windows. $149; both 
with quarterly updates) Is good 
enough, and I’m not Inclined to 
experiment when the results are 
this important. Contact S&S 
Software International. Inc.. 
Mission Viejo, CA. (714) 470- 
0048; fax (714) 470-0018. 

Circle 1175. 

The Expert Sniffer Portable 
Analyzer (single topology. Ethernet 
or Token Ring. $9995) is a full- 
featured LAN protocol analyzer. 
Contact Network General Corp., 
Menlo Park. CA. (800) 764-3337 
or (415) 473-2000; fax (415) 321- 
0855. Circle 1176. 

Microsoft Bookshelf ($69.95) 
remains the single most useful 
CD-ROM I own. Contact Microsoft 
Corp., Redmond, WA, (800) 426- 
9400 or (206) 882-8080; fax 
(206) 883-8101. Circle 1177. 


The New American Library of 
Quotes ($49.95) is a good 
quotation program. Contact Great 
Bear Technology, Inc.. Moraga, 
CA. (800) 795-4325 or (510) 631- 
1600; fax (510) 631-6735. 

Circle 1178. 

Try OS/2 Warp 3.0 under $80). 
You’ll probably like it. and even if 
you don’t, it will give you a head 
start on Windows 95. Contact IBM 
Corp.. Austin. TX (800) 342-6672 
or call your local IBM dealer. 

Circle 1179. 

The PowerBook 540c (base price. 
$4839) is a neat machine. 

Contact Apple Computer, Inc., 
Cupertino. CA, (8(X)) 776-2333 or 
(408) 996-1010; fax (904) 584- 
7481. Circle 1180. 

QEMM 7.5 ($99.95) and Optimize 
did their thing. I had well over 6(X) 
KB of free memory, I could get 
into Windows just fine, and the 
Windows for Workgroups network 
worked properly. Contact 


Quarterdeck Office Systems, 

Santa Monica. CA. (800) 354- 
3222 or (310) 392-9851; fax 
(310) 314-4217. Circle 1181. 

I found Quotes On Line 1.0 ($89) 
useful. Contact askSam Systems. 
Perry, FT.. (800) 8001997 or 
(904) 584-6590; fax (904) 584- 
7481. Circle 1182. 

A quick check with Alex’s copy of 
Scan (one-year single-user license 
for DOS. Windows, or OS/2. $59) 
showed the Parity B virus. Contact 
McAfee Associates, Inc., Santa 
Clara, CA. (408) 988-3832; fax 
(408) 9709727. Circle 1183. 

Wisdom of the Ages ($69.95; 
Wisdom-i-f. $99) has the best 
selection of relevant quotes I 
know. Contact MCR Software, 
Oakland, CA (800) 767-6797 or 
(510) 763-9134; fax (510) 444- 
6561. Circle 1184. 
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welcome 
to the 
great 
wide 



The future of computing is wide open. 

If you're working in an open-computing 
environment-or are planning to make the change 
soon-the choices are more complicated than ever. 
You need the right mix of technical and business 
information to make the right decisions. 

That’s why you should be reading 
UnixWorid's Open Computing. 

Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 

• reduce information costs 

• create strategic computing solutions 

• select the right hardware and software 

• improve productivity 



llNixwcmiD's 


Belieuiwg 


Seize the opportunity-the open-computing era 
will reward both the individuals and the 
organizations that can put their knowledge 
to use and harness the potential of interoperable 
systems. Build your knowledge through the 
in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 
issue of Open Computing. 

To start receiving Open Computing, just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 
Your satisfaction is guaranteed. 


subscribe now 
1 - 800 - 257-9402 

















What’s New 


Hardware 


Local Wireless Communications 



A wiretess remote interface for locally mobile networked and stand-alone PCs^ Zenith Data Systems’ 
CmisePad lets yon wirelessly control a desktop or notebook PC while collaboratitTg with a colleague 
in a conference room or walking wHh a customer. Paired with a CruiseLAN or Proxima Range- 
LAH2 card in the host PC, the frequency-hopping spread-spectrum radio in the unit sends in¬ 
commands to the host PC directly or via a networked 
point and instantaneously receives display up¬ 
dates. The CrulsePad provides up to 500 feet of range 
within buildings. Used in conjunction with a Cruise* 
LAN/Access Point, the range increases to 1000 feet in 
open spaces; Multiple CniiseLAN/Access Points can ex¬ 
tend the range throughout a buildiog or campus. The unit 
costs $1390. 

Contact: Zenith Data Systems. Buffalo Grave. IL. 

(800) 533^0331 or (708) 808-5000. 

Circle 1271, on Inquiry Oerd^ 


PLUG-AND-PLAY SOUND 

A family of 16-bit stereo sound 
cards, the Crystal izer PnP cards 
(from $249.95) are self configur¬ 
ing when used in a computer that 
supports Plug and Play. From 
Crystal Computer (San Jose, CA), 
each card uses the Y amaha OPL3 
20-voice FM stereo synthesizer, 
the Opti/MediaChips MAD 16 
audio controller, and an A/D con¬ 
verter from either Crystal Semi¬ 
conductor or Analog Devices. The 
cards arc compatible with the Ad¬ 
Lib, Windows Sound System, and 
SoundBlaster audio standards. 
Phone: (408) 383-2100. 

Circle 1-275 en Inquiry Card. 

A SPEEDY SYSTEM 

National MicriTComputers’ (Salt 
Lake City, UT) Expert-System-i- 
($2695) is ba.sed on the 90-MHz 
Pentium processor. The system 
has a 64-bit PCI local-bus VGA 
accelerator with 2 MB of RAM, 8 
MB of system RAM (expandable 
to 128 MB), and a 540-MB hard 
drive. Also included is a 14-inch 
noninterlaced SVGA display. 
Phone: (801) 265-3 7(X). 

Circle 1276 on Inquiry Card. 

SERVER SWITCHING 

The Series 1800 Parallels witch 
switching hub card (from $ 1988) 
provides up to 60 Mbps of net¬ 
work bandwidth and server ac¬ 


cess. From Xnei Technology 
(Milpitas, C A), the card supports 
NetWare System Fault Tolerance 
technoU)gy in a switching domain. 
If the active server on a network 
fails, the card's ParalklGnard 
faultTolerani switching function 
automatically olumnels the switch¬ 
ing function to the second server. 
Phone: (408} 263-6888. 

Circle 1275 on Inquiry Card. 

A BRIDGE FOR ONE 

A full-function bridge and IP 
router, the Pipeline 50 HX (from 
$995) is targeted toward indi¬ 
vidual telecommuters and single 
Internet users. Functions inte¬ 
grated into the modem-size box 
include Ethernet-ti>-ISDN Basic 
Rate, dial-on-demand routing 
and bridging, inverse multiplex¬ 
ing, and dynamic bandwidth al¬ 
location. The Ascend Commu¬ 
nications (Alameda, CA) device 
also integrates SNMP manage¬ 
ment, multilevel security, com¬ 
pression, filtering, and field-up- 
grade capability. 

Phone: (800) 621-9578 or 
(510) 769-600L 

Circle 1277 on Inquiry Card. 

NETWORK WITH A FRIEND 

DuoNet ($69.95) from Leunig 
Communications (San Jose, CA) 
lets two people fully network 
their PCs via the computers’ par¬ 


allel ports. The package consists 
of a specially designed cable for 
hooking up the PCs and NDIS 
driver software for Windows for 
Workgroups 3.1 L 
Phtme: (408) 441-6560. 

Circle 1278 on Inquiry Card. 

REMOVABLE C DRIVE 

A desktop F’CMCIA-IDE adapt¬ 
er, the ATA/B ($69.95) turns Type 
ill PCMCIA-ATA hard drives 
and selected Type 11 AT A Hash 
cards into removable boot drives. 
From ProTege (Anaheim, CA), 
the adapter mounts internally in 
your desktop system as if it were 
a 3i^-inch floppy drive. 

Phone: (800) 232-1347 or 
(714) 96/-7000. 

Circle 1280 on Inquiry Card. 

MPEG DECOMPRESSION 

The Boffin (Burnsville, MN) 
MPEG Decompression Board 
($299) decompresses and plays 
back ISO MPEG CD-ROM discs 
to provide 74 minutes movies 
and music videos in standard 
video CD formal. Color depth is 
as high as 16 million colors at 
VGA resolutions up to 1024 by 
768 pixels. Imerpolaiion hard¬ 
ware maintains original video 
quality ; 16-bit stereo digital au¬ 
dio playback is included. 
Phone: (612) 894-0595. 

Circle 3281 on Inquiry Card. 


APPLES ROAM ETHERNET 

A wireless network adapter for 
Macs, PowerBooks, and Duo 
computers, the DaynaComm Se¬ 
rial Roamer (from $699) has 
throughput speeds between 200 
and 400 Kbps. From Dayna 
Communications (Salt Lake 
City, UT), the 4^-ounce unit 
consists of a small, integrated 
antenna enclosed in a cellular- 
phone-size adapter. It's powered 
by a detachable cellular-phone 
battery and connects to a sys¬ 
tem’s serial port to provide Mac 
users with a direct wireless con¬ 
nection to a wired Ethemei LAN. 
Phone: (801) 269-720(1 

Circle 1282 on Inquiry Curd. 


COLOR-IMAGING CARD 

A color-imaging display card that 
fils into a single 16-bit PCI or 
ISA 1 /O slot in your PC, XipView 
($ 1560) is compatible with high- 
performance, high-resolution, 
multi scan monitors from compa¬ 
nies such as Hitachi, Idek, Nanao, 
Nokia, Philips, Sony, and View¬ 
Sonic. From Xionics (Peabody, 
M A), the controller card displays 
256 colors, li supports 1600- by 
1280-pixel resolution with verti- 
cal-refresh rates as high as 85 Hz. 
Phone: (508) 531-6666. 

Circle X298 on Inquiry Card. 


COMPACT PORTABLE PRINTER ▼ 

The Pentax PocketJet direct ther¬ 
mal printer ($499) weighs M'A 
ounces with its rechargeable 
nickel-cadmium battery. Able to 
print up to 3 ppm at 300 dpi, it 
has full LaserJet IIP emulation 
with seven interna! Hewlett-Pack¬ 
ard fonts; il can down load addi- 
Ut>nai fonts and graphics. From 
Pentax Technologies (Broom¬ 
field, CO), the PocketJet uses let¬ 
ter- or A4-size paper. 

Phone: (303) 460-1600. 

Circle X274 
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V.34 ON THE DESKTOP 

In support of the V.34 specifi¬ 
cation, the 28.8-Kbps ProClass 
288LCD and MacClass 288LCD 
desktop modems ($459 each) 
provide computer-to-modem 
speeds of up to 230.4 Kbps with 
up to 8-to-1 compression. From 
Practical Peripherals (Thousand 
Oaks, CA), the modems have a 
three-line LCD that can display 
more than 100 real-time mes¬ 
sages. Other features include 
14.4-Kbps send/receive fax capa¬ 
bilities, synchronous and leased- 
line operation, six help screens 
in ROM, and distinctive-ring de¬ 
tection. 

Phone: (805) 497-4774, 

Circle ±283 on Inquiry Card. 

SOUS WITH TURBO GX 

A single-slot SBus-ba.sed graph¬ 
ics accelerator, the SXT200 
($1995) has aTurbo GX controller 
that lets you work in CAD/CAM 
and desktop publishing applica¬ 
tions. The X-Terminal card in¬ 
cludes a lOO-MFLOPS graphics 
RISC processor and a frame- 
buffer controller; they accelerate 
B1 it, Font, and Draw commands 
and allow graphics processing 
on the card itself. From Integrix 
(Newbury Park, CA), the card in¬ 
cludes keyboard and mouse ports, 
which let you expand a Spare- 
Station into a server. 

Phone: (805) 375-1055. 

Circle ±285 on Inquiry Card. 

FUCKER-FREE COMPUTER 
VIDEO ON TV 

The pocket-size Presenter 3 Se¬ 
ries of computer-to-TV adapters 
(from $349) allow you to display 


computer-generated images on 
standard TVs or to record pre¬ 
sentations directly to a VCR vid¬ 
eocassette. The PC and Mac 
adapters have a Video Stabilizer 
that uses line-averaging technol¬ 
ogy to virtually eliminate screen 
flicker, according to Consumer 
Technology Northwest (Beaver¬ 
ton, OR). The adapters draw a 
percentage of multiple lines si¬ 
multaneously to produce video 
.stability. Sharp View advanced 
circuitry cleans up any residual 
smearing that occurs when video 
lines are averaged. 

Phone: {8(X)) 356-3983 or 
(503) 643-1662. 

Circle ±286 on Inquiry Card. 

FAST ETHERNET CONNECTION 

The four-, eight-, and 16-port 
PassaPort family of terminal 
servers (from $1149) let you con¬ 
nect PCs, ASCII terminals, print¬ 
ers, and modems to Ethernet 
LANs running at speeds as high 
as 115.2 Kbps. From Radlinx 
(Mahwah, NJ), the servers sup¬ 
port TCP/IP, LAT, and PPP or 
SLIP protocols and provide asyn¬ 
chronous connections via a sin¬ 
gle wire to the Ethernet LAN. 
Other features include preloaded 
software on EPROM or flash 
ROM, modem control on all se¬ 
rial ports, and management sup¬ 
port for SNMP and TSM. 
Phone: (201) 529-1100. 

Circle ±288 on Inquiry Card. 


SEVEN DRIVES IN ONE ID 

A compact CD-ROM tower for 
the Mac II and better systems, 
the CDT7-Mac, with its seven 
quad-speed drives ($6500), sup¬ 
ports EtherTalk and AppleTalk 
networks while occupying only 
one SCSI ID. The Procom Tech¬ 
nology (Irvine, CA) tower in¬ 
cludes the company’s Smart 
SCSI CD board and CD driver 
software with AutoCache, which 
monitors how the Mac requests 
and uses data from CD-ROM 
discs. The tower can store 4.5 
GB of data; it has a seek time of 
120 ms and a sustained data 
transfer rate of 600 KBps. 
Phone: (800) 800-8600 or 
(714)852-1000. 

Circle ±287 on Inquiry Card. 

REMOTE SERVER IN A HUB 

Chipcom’s (Southborough, MA) 
LAN Access Server Module 
(from $4495) is integrated with¬ 
in a hub to provide remote and 
mobile users access to resources 
on your corporate Ethernet or 
token-ring LAN. The module is 
powered by a RISC-ba.sed scal¬ 
able architecture that supports 
popular WAN communications 
methods and can be controlled 
by any SNMP-based local or 
remote management console. 
The network manager sees all re¬ 
mote users in the context of the 
whole network and can monitor 
and control all 


nodes from a central manage¬ 
ment station. 

Phone: (508) 460-8900. 

Circle ±289 on Inquiry Card. 



AUTOMATIC MONITOR 
SHUTOFF ▲ 

Designed for use with PCs and 
compatibles using PS/2 (i.e., 
mini-DIN) keyboard connectors, 
the Maximiser ($34.95) shuts off 
power to a computer monitor 15 
minutes after the last keystroke. 
The unit returns power to the 
monitor when the keyboard is 
touched. From Panamax (San 
Rafael, CA), the Maximiser has 
one AC receptacle and plugs into 
a regular wall socket. 

Phone: (8(X)) 472-5555 or 
(415) 499-3900. 

Circle ±284 on Inquiry Card. 



Quick Desktop Color Prikting 

Tlie Phaser 540 color laser printer ($8095) can 
produce photographs, scanned images, and busi¬ 
ness graphics in continuous-tone, selectable, 
true 300- or 000-dpi quality. Geared for shared 
printing, the unit prints in full color at close to 4 
ppm and in monochrome at 14 ppm. The Phaser 
540 uses mono-component cartridges, which re¬ 
duces the number of replaceable parts. A 250- 
sheet media tray is standard; options include a 
tray assembly for two additional 250-sheet trays 
and a special 100-sheet tray for transparencies. 


Contact: Tektronix, Wilsonville, OR, (800) 835-6100 or (503) 682-7377. 


Circle ±272 on Inquiry Card. 
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What’s New 


Hardware 


SCSI BUS BOOSTER 

A PC-cojnpatible plug-in board 
for ISA and EISA SCSI bus sys¬ 
tems, the SCSI Booster (from 
$149) optimiKes and boosts file- 
server and workstation perfor¬ 
mance by regenerating and con¬ 
ditioning internal SCSI bus 
signals. On-board active termi¬ 
nators provide SCSI termination 
to all devices. A standard Cen¬ 
tronics or high-density SCSi-2 
connector on the Applied Con¬ 
cepts (Wilsonville, OR) board 
provides the connection to ex¬ 
ternal SCSI devices, which can 
operate up to the maximum cable 
distance of 19,7 feel away. 
Phone: (503} 685-9300. 

Circle 1^30 on Inquiry Card. 

CORDLESS BAR CODE READER 

A cordless laser bar code read¬ 
er, the Radio/Freedom Laser 
($ 1775), from Worthington Data 
Solutions (Santa Cruz, CA), has a 
decoder and radio transmitterbuilt 
into the handle; instead of a cord, 
an antenna protrudes from the 
gun. The unit scans from up to 28 
Inches away; it then transmiLs the 
data, via radio frequencies in the 
49-MHz range, to the base station, 
which can be up to 150 feet away. 
The base station attaches as a sec¬ 
ond keyboard to a PC, Mac, or 
mu 11 i u ser seri al te rmi nal. 

Phone: (800) 345-4220 or 
(4()H) 458-9938. 

Circle 1298 on Inquiry Card. 

CASCADABLEHUB 

The Hub- I6E ($530) from Pro- 
tec Microsystems (Pointe-Claire. 
Quebec, Canada) featums an au¬ 
tomatic link-integrity test for 
each of its i6 RJ-45 ports* One 
port is switch-selectable to con¬ 
nect a workstation or to cascade 
to another hub* The unit also 
comes with one AUI port and 
one BNC port for universal con¬ 
nection to Ethernet networks. 
Other features include automat¬ 
ic port partitioning and recon¬ 
nection* automatic polarity cor¬ 
rection, and diagnostic LEDs that 


Desktop Client with Multivendor Access 

A combination of Alpha AXP tochnoiogy, Windows NT, and an 
optimized X11.R6 server, the Multia MultiCIrent Desktop si- 
muttaneousiy provides access to Windows, NT, Unix, and ex¬ 
isting host-based applications across your network. The sy^em, 
which is centered around a lD€-MHz Aipha AXP processor, 
runs Windows and NT applications locaily and upioads them to 
networked servers for secure backup and storage. The entry- 
level system ($3495) includes a POLbased graphics accelerator, 
24 MB of SIMM memory, a 340-MB 
SCSI hard drive, two PCM^A 
slots, Ethernet connec¬ 
tions, and Multia soft¬ 
ware. 

ComaeDigiial Equip- 
mem Carp., Maynard, 

MA, (800) 777^4343 or 
(508) 467-7880. 

Cir«:ld 1273 
oti Inquiry Card. 



indicate link and partition status 
for individual RJ-45 ports. 
Phone: (800) 363-8156 or 
(514) 630 5832. 

Circle 139X on Inquiry Card* 

SCSI ADAPTER FDR PCI BUS 

A 10-MBps SCSI-2 adapter card 
for PCI-bus PCs* the FastSCSl 
PCI Basic ($134.95) directly ac¬ 
cesses attached SCSI peripher¬ 
als via its DMA bus mastering. 
From QLogic (Costa Mesa, CA), 
the card offers scatter-gather 
DMA transfers^ SCSI discon¬ 
nect/reconnect support, and ac¬ 
tive SCSI-chain termination. The 
PCI Basic is compatible with 
OS/2* Windows, Windows NT, 
and Windows 95 and is set up lo 
support Plug and Play. 

Phone: (800) 867-7274 or 
(714) 438-2200. 

circle 1302 on Inquiry Card. 

AMENUFnFORAMDNITDR 

The OnView on-screen menu 
system in the ViewSonic 21P*S 
Hat-.square ctdor monitor f $ 1 995) 
customizes screen images via an 
easy-co-understand menu. De¬ 
signed for PCs, Macs* and Power 
Macs, the 21-inch monitor lets 
you select and adjust up lo 20 set¬ 
tings* such as brightness* contrast, 
size, positioning, and pincush¬ 
ioning. The View Match control 
adjusts the color temperature and 
intensity to match printer output. 
A special lilt management system 
in the ViewSonic (Walnut* CA) 
monitor counteracts the effects 
of the earth’s magnetic field. The 
unit’s vertical refresh rate is as 
high as 160 Hz* 

Phone: (800) 888-8583 or 
(909) 869-7976. 

Circle 1293 
on Inquiry Card. 

HIGH-SPEED SCANNING 
FDR WORKGROUPS 

Designed for small 
workgroups, the Scan- 
Partner 10 ($1695) has 
a throughput of 10 ppm 


with 300-dpi resolution. From 
Fujitsu Computer Products of 
America (San Jose* CA), the 24- 
bit color scanner is compatible 
with DOS, Windows* Lfnix* and 
Macintosh environments. It has 
ISIS and TWAIN color drivers 
and a 50-sheet automatic docu¬ 
ment feeder: it accepts letter- and 
legal-size documents. 

Phone: (800) 626-4686 or 
(408) 432-6333. 

Circle 1294 on Inquiry Card. 

MUmUSER CONNECTION TO 
WINDOWSNT 

A hard ware/soft ware combina¬ 
tion, the MultiGrafix for NT 
($1090 per user) permits up to 
four SVGA displays to connect 
to a single NT server or console* 
The Specialix (Campbell, CA) 


systcin consists of a 16-bii host 
card, a four-way bus-extension 
cable* four display-adapter ba.se 
units* and WiNTimes multiuser 
NT software. Host cards are avail¬ 
able tor ISA and EISA buses and 
can support eight user-selectable 
memory-address and intcrrupl 
settings. 

Phone: (800) 423-5364 or 
(408) 378-7919. 

Circle 1295 on Inquiry Card. 

SOUND UPGRADE 

With DSP capabilities. Orchid 
Technology’s (Fremont, CA) 
Wave Boos ter daughtercard up¬ 
grade kits (from $129) provide 
highly realistic wavetable syn¬ 
thesizer sound for your PC. 
Compatible with FM-based au¬ 
dio cards* such as the Sound- 
Drive and SoundBlaster 16, the 
kits can be used with all Win- 
dow.s applications, including mu¬ 
sic setiuencers, presentation soft¬ 
ware, and CD-ROM titles. The 
basic kit has 2 MB of additional 
ROM samples* 118 percussion 
sounds, and 153 instrument and 
effects sounds. 

Phone: (5i0) 683-0300. 

circle 1298 on Inquiry Card. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 
see our Seek you know the computer products you're buying will be compatible. 


The following computer products* have recent^ earned the NSTL Seal. 


DATATECH Entofffirisea Cov Ltd- 

DSt^34eC Notebook 

Oiailsl EqiD|»neftt iintet ina l km al Lid. 

Celebris 560 SystEtm 

Afima ConifiukH- CaF|h 

Compecdstote CN486 Note^ 

Racom CotnfMtler PtrotluclB, Inc. 

M6U 7 Tokai Ring Switch^le ISA Adapter 
MB 119 Token Ring SwStchatole ISA Adapter 
MSI le Token Ring S^heblg MC Adapter 
M8118 Token Ring Switichatite MC Ade^ster 

LONGSHINE Ekctnincs Ccip. 

32.at PCI Bhern^ LAN Card 


QVC CorporatiDn 

Ethemet Pocket Adapter 

KYE SyarlBfns Cofp«, 

New Pocket Bhamat Aifapitar 
JampH' % Jumpertess NE2000 
CompsHblQ Card 

IVGcroatwr Computer Corp. 

NoteStar NP^ NtJtebook 

phfllpe Elsctrnnics Industries 

PCMLCXX3 Sy^eni 

Standaml Mficto Systews 

SMC TokenCaid ate Masbar32 {BSA^ 
SMCTokHnCardEftaOSA) 


VoridatB ElectTEHiics Inc. 

GsmPower 436050U Notebook 

Cyrix Coii»ratio«t 

Auelm4a6DX/2S0 

Aitdax Computer Carp. 

ADX-5e66 Notebook 

€:LEVOCa. 

C!evo7500A Notebook 

Tbjchs tnalrumente 

Token Ue Manufacturing Kit 
of 03FTH Cards 



For more information about the NSTL Seal and what it takes to earn it, call 
800220-NSTL or C6t0) 941 -9600. It's the first step toward a long and healthy relationship. 


* AH brard or pnxlucl names mentioned are trademafka or registered tnedemarks of their respective holders. 

Plymouth Corporate Center • 625 Ridge Pike " ConshohDcken. PA 19428 * Fajc 610-941-9952 * NSTL is a dMston of McGrew^Hlfl, Snc. 
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Software 



A Flowciuriir WITH Brains 


Much more than just flowcharting software^ Scitor's Process 
Charter for Windows lets you analyze and hone your iiusiness’s 
processes. As you map them out using the program’s flowchart¬ 
ing tools, you identify the necessary resources in an integrated 
spreadsheet. After you've defined all your resources, the pro¬ 
gram can execute a process simulation that animates process 
flow and then generates reports and charts to help you identify crit¬ 
ical bottlenecks and better manage your resources. The program 
cos^ $595. 

Contact: Scilor, Foxier City, CA, (415) 570-7700. 

Circle S.300 on inquiry Cnnl. 


GUTTHE CONNECTION IN 
TELEGOMMimNG ▼ 

Designed to let you remotely ac¬ 
cess and auioniaiically update 
files. Anyplace ($19K) provides 
a view or map of ihe files resid¬ 
ing on your office PC. When run- 
ning in a networked environment, 
the remote directory map lets you 
create, retrieve, modify, delete, 
rename, and synchronize files 
while you're disconnected from 
the local server. Once your work 
is completed, Any PI ace, via a 
simple command, automatical¬ 
ly synchronizes files between the 
remote PC and the local desktt>p 
or server. The program is from 


the Mobile Computing Division 
of Symmetrical Technologies 
(Amherst, NH). 

Phone: (HOO) 867-0014 or 
(603) 598-4477. 

Circle 130^ on Inquiry Card. 

QUICK DATABASE CREATION 

A 4GL from TopSpeed (Pom¬ 
pano Beach, FL), Clarion for 
Windows ($1299) provides a 
way to quickly create database 
applications. The QuickStart fea¬ 
ture lets you assemble templates, 
and a database dictionary man¬ 
ages all file descriptions, includ¬ 
ing relations and referential in¬ 



tegrity rules. The program 
has built-in networking, ac¬ 
commodates most database 
file formats, and supports 
the ODBC protocol. 
Phone: (800) 354-5444 or 
(305) 785-4555. 

Circle 1322 
on Inquiry Card. 


DISPLAY PHOTOS WHILE 
YOU WORK 

FotoAitacher for Windows dis¬ 
plays any image you choo.se on 
the caption bar of Windows- 
based applications. From Pro- 
Centric Software (Agoura Hills, 
CA), the TWAIN-compatible 
utility ($55.95) lets you either 
scan your own photos or send 
them to ProCentric for scanning. 
You can also customize the in¬ 
cluded photo gallery and screen 
saver, reposition an image any¬ 
where on the caption bar via the 
mouse, and place your mouse ar¬ 
row over the image to make the 
image disappear. 

Phone: (SIS) 706-1282. 

Circle 1305 on Inquiry Card. 


NETWORK MODEM ACCESS 

The network version of Qmo- 
demPro for Windows ($399) lets 
as many as five users simultane¬ 
ously access the program’s data- 
transmitting capabilities. From 
Mustang Software (Bakersfield, 
CA), the package supports No- 
velTs Network Asynchronous 
Communications Service, which 
allows workstations without mo¬ 
dems to access networked mo¬ 
dems. Terminal emulation for 
the IBM 3270 is included, as is 
support for individual user files. 
Phone: (800) 999-9619 or 
(805) 873-250(1 

Circle 1305 on Inquiry Card. 


NETWORK TRACKING 

Mac-based Skyline ($795) lets 
network managers archive and 
analyze net work-traffic patterns 
over time. The AG Group ( Wal¬ 
nut Creek, CA) software consists 
of Skyline, a centralized, graph¬ 
ical interface for analysis of net¬ 
work traffic, and Satellite, a data- 
collection applicaiion ihal you 
can run on your local computer 
or on remote Mac nodes. The 
result is a centralized system for 
analyzing network usage in real 
time or using archived data. 
Phone: (510) 937-7900. 

Circle 1308 eri Inquiry Card. 


VIDEO-CAPTUBETOOL 

A development tool for integrat¬ 
ing video and siill-frame capture 
capabilities into your Window.s 
applications, the MediaRecorder 
Toolkit ($595) supports OLE 
automation, OLE Controls, C-n- 
libraries, and DLLs. The cus¬ 
tomizable Lenel Systems Inter¬ 
nal ionai (Fairpoit, NY) tool lets 
you develop such programs as 
database applications that have 
the ability to capture video and 
images directly into a database 
field or a BLOB, 

Phone; (716) 248-9720, 

Circle 1309 on Inquiry Card. 

PORTFOLIO PERFORMANCE 
TRACKING 

Hamilton Software’s (Engle¬ 
wood, CO) Easy ROR ($59) pro¬ 
vides exact calculation of internal 
and time-weigh ted return on in¬ 
vestment using minimal data in¬ 
put. The program uses deposit* 
withdrawal, and tax information 
to calculate the annualized rale 
of return for single or compos¬ 
ite pt>rtfolios over any lime peri¬ 
od. Easy ROR can also export 
data to spreadsheets. 

Phone: (8(X)) 733-9607 or 
(303) 795-5572. 

Circle 1310 on Inquiry Card. 

VOICING NEW FEATURES 

An open-architecture applica¬ 
tions generator. Voice Window 
($295), from Mystic Software 
(Alameda, CA), allows you to 
develop cu.stomized voice- and 
fax-processing applications. Fea¬ 
tures include the Builder Visual 
Flowchart graphics interface»call 
screening, an Auto-Attendant 
that answers up to 16 phones si¬ 
multaneously, and pager support 
that works with tone or digital 
pagers. Also included are a mul¬ 
tiple-line fax-on-demand leature, 
the ability to run voice-mail ap- 
plications in the background, and 
support for ASCII, PCX, and 
DCX files. 

Phone: (510) S65-9IS9. 

Circle 1311 an Inquiry Card. 
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WEDSE DATA INTO 
APPLICATIONS ▲ 

For Windows or DOS, File 
Wedge ($199) from T.A.L. En¬ 
terprises (Philadelphia, PA) sends 
disk-llle data lo any PC applica¬ 
tion, either as keystrokes or via 
DDE. The utility lets you easily 
input data from any disk file into 
your applications; File Wedge 
then parses and filters the data and 
adds keystrokes, macros, or com¬ 
mands as needed. 

Phone: {800} 722^6m4 or 
(215) 763-5096. 

Circle X312 an Inquiiy Card. 


BROCHURES THE EASY WAT 

MyAdvancedBrochures, MaiF 
ers, and More ($99.95), from 
MySoftware Company (Palo 
Alto, CA), lets you create bifold, 
trifold, and fourfold brochures 
on preprinted color paper. You 
can also create business cards, 
letterhead, mailing labels, en¬ 


velopes, postcards, pro¬ 
grams, and menus with a 
black-and-white laser or 
ink-jet printer. The software 
supports OLE 2.0. 

Phone: (415) 473-3600. 

Circle ±3±3 
on Inqul^ Card. 

MAC MIGRANTS IN WINDOWS 

An integrated programming tool 
for writing and organizing source 
code. Object Master for Windows 
($249) lets C and C++ program¬ 
mers write, edit, organize, and 
navigate through source code 
while using familiar drag-and- 
drop Windows functions. With 
the ACl US (Cupertino, CA) tool, 
Windows and Mac programmers 
can use the same project inter¬ 
changeably on both platforms. 
Object Master integrates with ma¬ 
jor compilation systems and DOS 
compilers lo trigger compilation 
and necei ve errors without switch¬ 
ing to the compiler environment. 
Phone: (40S) 252-4444. 

Circle 1318 on Inquiry Card. 

A graphics application for cre¬ 
ating full-color, publication-qual¬ 
ity 3-D images, Ray Dream De¬ 
signer 3 ($349) is now available 
for Windows, The Ray Dream 


(Mountain View, CA) software 
provides advanced modeling, 
shading, and rendering capabili¬ 
ties, as well as Bezier-based draw¬ 
ing tools, 3D Paint, die Modeling 
Wizard, and cross-platform com¬ 
patibility. 

Phone: {800} 846-0!} I or 
{415} 960-0768. 

Clrcio 1319 on Inquiry Curd. 

NEURAL-NETWORK POWER ▼ 

An add-on to the DADiSP graph¬ 
ical data-analysis software pack¬ 
age, DADiSP/Neural Net ($695) 
is a back-propagation neural-net¬ 
work algorithm that lets you build 
and train back-propagation neu¬ 
ral networks. From DSP Devel¬ 
opment (Cambridge, MA), the 
menu-driven module can be used 
in paltem-tecognidon, image-pro- 
cessing, cluster-analysis, com¬ 
puter-vision, and speech-recog- 
nil ion applications. 

Phone: (6J7} 577-1133. 

Circle 1314 on Inquiry Card. 



Data Acquisition in Windows 

An iiTtegrated set of Visual Basie custom con- 
trois tor building measurement systems, VTX 
{Visual Test Extensions) adds to Visual Basic 
the ability to collectt ana^, and grapb data 
with point-and-click programming tools, VTX 
custom coidrols, which are packaged in three 
separate modules, write data once and then 
use pointers to the data arrays. These point¬ 
ers are shared hy all custom contoois that 
use the dator cutting down on rewrite time 
and memory space. 

You develop progiams using graphical programming functions or a mix of giaidiical and code¬ 
based programming. With graphical programming, you use the mouse to connect the VTX ci^m 
controls with lines that enable the flow of coittrol logic or data. For complex applications, you can 
write code in Visual Basic or such languages as C or C++. The DAS Base Module costs $149^ the 
optional Analysis and Graph modules cost $199 each. 

Contact: Kehhley MetraByte. Taunton. MA. (800) 348-0033 or (508) 880-3000. 

Circls 1301 on Incfulry Oanl_ 



Software Update 


Foreifelp 2.0^ ForeFronl 
(Boulder, CO), can create and 
maintain multiple RTF files 
for mulliple auihorss creating 
one help file, automatically 
generate a print document 
from the help file, display 256 
color bit maps via an em¬ 
bedded Windows DLL, and 



display ihe contents of em¬ 
bedded windows in test 
mode, $395, 

Photw: (800) 357-8507 or 
(303) 499-918!. 

Circle 1328 on Inquiry C^nJ, 

SPSS 6.t for the Klacintoeh, 

SPSS (Chicago, IL), adds a 
Mac user interface that sup¬ 
ports System 7; includes more 
statistics; has fully integrated 
and editable graphs; includes 
graphics in the base module: 
and improves data and file 
management with a spread¬ 
sheet-like Data Editor and 
built-in ODBC links. Base 
module, $695; add-on mod¬ 
ules, from $395. 

Phone: (800) 543-2185 or 
(3J2} 329-2400. 

Circle 1330 on Inquiry Card. 

PlioloGenix Professional Edition 
3,0 for Windows, Firefly Soft¬ 
ware (Jericho. NY), supports 
FLI and FLC animation flies 
and WAV files and iet.s you 
create royalty-free multi- 
media screen savers without 
programming. $199. 

Phone: {800} 224-2778 or 
i5!6) 935-7060. 

Circle 1332 on Inquiiy Card. 

Argus MeshHIaker Pro 2.0, Ar¬ 
gus Interware (Jericho, NY), 
runs on Windows and Unix 
machines in addition to Macs. 
A common file format lets 
you exchange data among the 
three platforms. From $1000. 
Phone: (516) 93!^725. 

Circle 1335 on Inquiry Card. 
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What’s New 


Software 


PLAN YOUR MARKHING 
STRATEGY 

Plan Write for Marketing helps 
you write your marketing plan 
by providing features such as 
a word processor, an integrated 
spreadsheet, and a chart genera¬ 
tor. The Business Resource Soft¬ 
ware (Austin, TX) program pre¬ 
sents the marketing plan in a 
structured outline format, with 
each entry representing a con¬ 
cept critical to the documented 
marketing plan. You can cus¬ 
tomize the content of the outline 
structure and associated ratio¬ 
nales, A sample plan is includ¬ 
ed with the $ 129,95 package. 
Phone: (800) 423^1228 or 
(512)251-7541. 

Circle 1315 on Inquiry Card. 

UNIX DEVELOPMENT TOOL 

A Motif/X Window System 
client, Exemplar, the Man Page 
and Source Code Example Brows¬ 
er ($275), provides an integrat¬ 
ed view of man pages with asso¬ 
ciated sample code fragments. 
Developers view a man page 
and then click on the mouse to 
simultaneously display a file 
with a working sample program 
for the items on that man page. 
From Melillo Consulting (Som¬ 
erset, NJ), Exemplar features in¬ 
telligent search capabilities for 
hard-to-find man pages, point- 


and-click access to related in¬ 
clude files, and see-also lists. The 
program is available for AIX, 
HP-UX, OSF/1, Solaris, SunOS, 
and UnixWare platforms. 
Phone: (908) 873-0075. 

Circle 1317 en Inquiry Card. 

INTELLIGENT CALL-CENTER 
REPORTING 

An add-on to the Distributed Call 
Center application. Desktop Re¬ 
ports for Windows (S495 per 
user) delivers call-center report¬ 
ing in a client/server environ¬ 
ment From Teloquent Commu¬ 
nications (Billerica, MA), the 
software lets you set up a given 
query related to any call-center 
activity by entering the parame¬ 
ters of the query. Reports can be 
user defined to create custom re¬ 
ports or redefined with default 
selections and group criteria. 
Phone: (800} 468-6434 or 
(508) 663-7570. 

Circle 1316 on Inquiry Card. 

MUmUNGUAL SUPPORT 

Accent Special Edition ($189), 
an advanced multilingual word 
paxessor, provides language suj>- 
port for spelling checking, hy¬ 
phenation, thesaurus, and the 
Berlitz Interpreter dictionary in 
English, French, Gennan, Span¬ 
ish, and Italian. From Accent Soft¬ 


ware International {Exton, PA), 
the progrtmi lets you export or im¬ 
port text to or from programs such 
as Word, WordPerfect, and Ami 
Pro. You can import graphics files 
from TIFF, PCX, EPS, WMF, 
GIF, and BMP formats. 

Phone: (800} 535-5256 or 
^44 923 208 435. 

Circle 1320 on Inquiry Card. 

HELP WITH FORMS 

Syneware Fill for Windows 
($49.95), from Syneware (Aurora, 
CO), lets you accurately type over 
a screen image of a preprinted 
form. You can fill in similar or 
recurring forms from databases, 
mailing lists, or spreadsheets us¬ 
ing saved templates. The forms 
can be read in from a scanner, fax 
software, or a collection of pre¬ 
printed forms on CD-ROM. 
Phone: (800} 308-3690 or 
(303) 369-6900. 

Circle 1307 on Inquiry Card. 

WATERMARKING DOCUMENTS 

A background printing utility for 
Windows, Working Watermark- 
er for Windows ($49,95) lets you 
print a watermark graphic onto 
a page behind any document. 
The program works with any 
application, including those that 
do not support graphics. From 
Working Software (Santa Cruz, 
CA), the program lets you cre¬ 
ate your own watermarks or use 
the ones provided. 

Phone: (800) 229-9675 or 
(408) 423-5696. 


Software Update 


PCBoard 15.2, Clark Develop¬ 
ment (Murray, UT), adds 
Fido networking, Intemet- 
UUCP support, a credit ac¬ 
counting system, enhanced 
QWK networking, dBase file 
access, and PCBMail 1.0. 
From $150. 

Phone: (800} 356-1686 or 
(801} 261-1686. 

Circle 1331 cm Inqulty Card. 

Sitelffeter 5.0^ McAfee (Santa 
Clara, CA), supports meter¬ 
ing across WANs; automates 
load balancing and license 
sharing over TCP/IP and 
IPX; consolidates multiserver 
metering and reporting under 



one centralized graphical 
administration console; and 
adds agentless metering, a 
flexible enforcement option, 
and VIP metering, among 
other features. From $40 per 
node for 10 workstations. 
Phone: (408} 988-3832. 

Circle 1329 on Inquiry Cqrd, 

Link&Locate 386 2.0, Systems 
& Software (Irvine, CA), 
runs up to 50 percent faster 
than older versions, provides 
32-bit COFF support, has im¬ 
proved run-time support, and 
ofi'ers enhanced control of 
segment ordering and greater 
ease of use. $895. 

Phone: (714} 833-1700. 

Circle 1333 on Inquiry C^rd. 

XCAO 3,0, Xitron Software 
(Cincinnati. OH), adds 
DWG/IGES file compatibil¬ 
ity, an XDS C language inter¬ 
face, a macro facility, support 
for unlimited layers, a cus¬ 
tomizable toolbar, and a 2-D/ 
3-D symbols library. $495. 
Phone: (513} 762-7638. 

Circle 1334 on Inquiry C^nl_ 


Put Photo-Realism ih Your Charts 

An analysis and presentation software tool} First Impression is 
based on a muitidimensional data structure that can graphical¬ 
ly represent data in many dimensions to reveal subtle trends and 


relationships wrtiiin the data. You can use the pro¬ 
gram to create photo-realistic 3-D charts, with ob¬ 
jects rendered in ime 3-D space, using infinite light 
sources and perspective. The complete user inter¬ 
face has context-sensitive tab dialog boxes so that, 
as a Windows applications developer, you can cus¬ 
tomize your charts by pointing and clicking on op¬ 
tions. The changes are autoniatlcally incorporated 
into the application. Rrst Impression costs $249. 
Contaei: VimalToohy Lenexa, KS, 

(800} 884-8665 or (913} 599-6500. 

Circle 1302 eit Inquiry Caril. 
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^ MOUSE RAD. 

f Hard top mousi pad, 4-colar with 20th 
anniversary logo and tag line and repeating 
text bockground. 7.5" x 8,5" x 8/1 b", 
BYT 7, $5.25. 


MOCK rURTLENECK. 

Outer Bonks 100% cotton mock turtleneck with 
20th Anniversary logo embroidered on left chest. 
White. Sizes: M-XL M-BYT 4, L-BYT 5, 
XL-BYT6. $25.81 




BALL CAP. 

Soft brushed cotton free-form boll cap 
with adjustable Velcro closure bock and A 
20th Anniversary logo embroidered on 

front. Black, BYT 11. $UJS. ■ 


SWEATSHIRT* 

11 QZ, irosi^ grain Uo sweatshirt with 20th 
lo|o embroidered on leff^it, 
fedlUfes generous athletic tut ond side gus¬ 
sets. 95% cotton, 5% polyester. Ash. Sizes: 
M-XL M-BYT 1, L-BYT 2, XL-BYT 3. $31,20. 


^ PARKER VECTOR PEN. 

Porker Vector Sport Roller Bail Pen. Block with 
3-color BYTT logo repeated on barrel ond cop, 
BYT 10. $6.25. 


PARKER PEN. 

Parker Insignia ball point pen. laque block with 
3-color BYTE logo on dip emblem. BYT 9. $34.50, 


COMPUTER TOOL KIT. 

Deluxe computer service tod kit in 
black vmyl zipper case features: 2 mit 
drivers, 3 prong parts retriever, 
tweezers, torx driver, 1C Extractor, one 
Phillips and 2 slotted screwdrivers. 

1 -color 20th Anniversary logo. 

Bm2, $20.10. 


T-SHIRT. 

100% Cotton Oneita Power-T. White with 1-color 
"technology" print on both sides and 4-color 20th 
anniversary logo on front. Sizes: L-XL L-BYT 13, 
XL-BYT 14, $8.00, 


BVTE 


Creilit cord phtm CaD 1-BeO-676-tUiO (4256) On iU call 708/647-4902), We accept VISA, MajterGiril American Express and IHscaver, Merchamfise in slock wilt ship 
wilhi^ 2-3 business days of receipt, tf on item is eut ef steck, the customer will be notified and ^en the option la backorder, substHvte or caned the item. Rush orders can be shipped the 
same lay received if the order is placed by 2:00 pjn. CST. Rush orders will Incur u $10 addilioiral chorge and express freiglit charges wd) be bibd at cost, 

Sh/p/dbg' Include ibe folowiiig amounts for shaping via U.P.S, Ground. Up to $50,DO-add $5.75, $56.01 to SlOO.OD-inld $7.75, oves $1 OO.OO-add 8% to total Air freight Is additional. 
Shlpp^g charges apply to domeslk US orders only. InterDatlofiol orders will imur a $12 docvmeiilalHm charge and wiR be billed at ortuol test phis associated duties and taxes. F,0.E Point*. 
Nile^L6Q714 

7(1^7 We ore expected to colloci appficoble safes lax on all purchases, mduikng shipping and handing charges, sent to CO, Fl^ GA ML BM, NC, TN, TXr W1 ond oi purthose totals only in 
CL lA IW in OH, SC, ond VA, Soles Toi Chart: U 7,75%, CO 3,B%, FL 6%, GA 6%, lA 6%, IL 8.25%, IN 5%, Ml t%, NC 6%, NM 5,82%, ON 7% SC 6%, TH, 8,25%, TX125%, 
V^%,ii!dWt5,5%. 










Whafs New 


Software Update 


Software 


Windows ON Unix 

Based on the Windows NT 3,5 server, WinDD dis- 
Iribiited desktop software nins on 4SB or Pentium 
servers to deliver Windows applications to Unix 
desktops without software emulation. Currently 
available for Uie TekXpress family of X Window Sys¬ 
tem terminals, WinDD enables desktops to simul¬ 
taneously access PC, Unix, midrange, and main- 
hame applications* Multiuser access capabilities for 
NT allow a standard PC server to become an appli¬ 
cation server running CPU-related tasks at native 
processor speeds. Only compressed screen images 
and input commands are transferred between the X 
terminal and the PC. WinDD/Xpress, the local client appllcatioit on the X terminal, displays the un¬ 
modified Windows environment at 486-class or higher speeds In a movable window on the screen. 
Prices for WinDD start at $3495. 

Contact: Tektronix. Wiisonvilte. OR. (503) 682-341 f. 

Circle 1,303 on 1nc|ulry CarU. 



CONTROL FOR VISUAL BASIC 

A version-conlrol sysiem de¬ 
signed for Visual Basie group 
development* Source Work sA/^B 
($295) gives all developers si¬ 
multaneous read and wriie ac¬ 
cess to all files while prevent¬ 
ing unintentional overwriting of 
any source file. From Viewpoint 
Technologies (Sherborn* MA)* 
the system uses unique Visual 
Bas ic-sensi li ve di ffere nc i n g to 
flag revisions of files, and it 
tracks all files in a project, along 
with their revisions, by team 
member. The program does not 
require a designated system ad¬ 
ministrator. 

Phone: {508} 655-9595. 

Circle 1321. en Inquiry Card. 

DO OVER WINDOWS ▼ 

The Do-Over utility ($59) from 
Kansmen (Milpitas, CA) lets you 
change the look and feel of Win¬ 
dows. You can select the color 
and fonl of menu bars, dialog 
boxes, backgrounds, text, but¬ 
tons* borders, and frames* The 
Do-Bar mini-application pro¬ 
vides one-button access to each 
running program. You can locate 
the Do-Bar along any edge of the 
screen. When you want to switch 


from one application to another, 
you simply click on the desired 
application’s icon on the Do-Bar; 
the application then opens and 
maximizes. 

Phone: {408} 263-98HL 

Circle 1327 on Inquiry Card. 

STATISTICS IN WINDOWS 

The SiatMost for Windows pro¬ 
gram ($299) combines siatisii- 
cal-analysis tools and powerful, 
flexible graphics with an ad¬ 
vanced report editor. From Dala- 
Mosl (Salt lAike City, UT), Stat- 
Most’s comprehensive data sheet 
performs advanced data man¬ 
agement, statistical analysis* nu¬ 
merical computation, time-series 
analysis, Fourier transform* non¬ 
linear parameter estimation, and 
model development. You can put 
multiple plot types and axes in 
one document and choose from 
different axis scales. The pro¬ 
gram supports OLE 2*0* 

Phone: (801) 484^3860, 

Circle 1323 on Inquiry Card. 

OBIECTSFORUNIX 

A complete C++ framework for 
cross-platform Unix systems de¬ 
velopment, ObjectSy stems ($875 


per user) is an object-oriented 
layer that sits between the appli¬ 
cation and Unix and hides the 
details of *systcm calls, error de¬ 
tection, and cryptic Hags. With 
ObjectSysiems, programmers 
don't have to write code to in¬ 
terface an application with Unix, 
From ObjectSpace (Dallas, TX), 
the software has an expandable 
hierarchy that contains more thtiii 
120 classes. ObjectSy stems sup¬ 
ports IPC mechanisms* such as 
pipes, sockets, message queues, 
shared memory, and semaphores. 
Phone: {214} 934-2496. 

Circle 1324r on Inquiry Card. 

HELP-AUTHORING TOOL 

HeIpBreeze—Work Group Edi¬ 
tion ($379) is designed for de¬ 
velopment teams creating large- 
scale Windows help systems* 
The help-authoring tool lets you 
divide large help systems into 
manageable modules that you 
can compile and test individual¬ 
ly, The workgroup tools let you 
create hypertext links between 
modules by selecting a target 
topic from a list* Information can 
be shared among team mem¬ 
bers with or without a network. 
The software is from Solution- 
soft (Sunnyvale, CA). 

Phone: (408) 736-143 i. 

Circle 1325 on Inquiry Card. 


PixelFX 3,0, Mentalix (Plano* 
TX)* features integrated print 
management; an API that en¬ 
ables image scanning, file con¬ 
version, and OCR to be per¬ 
formed from a Unix shell or 
third-party application; support 
for 10 new scanners; and sup¬ 
port for the WPG image file 
format. $1599. 

Phone: (214) 423-9377. 

Circle 1336 on Inquiry Card. 

PageKe«|ier 2,6* Caere (Los 
Gatos* CA), adds PKDirect, 
on-line automation, and image- 
only scan capability; it also 
improves the integration of 
E-mail. $149. 

Phone: {800} 535-7226 or 
(4aS) 395-7000. 

Dircis 1337 on Jnquiiy Card. 

ATEasy 2,01* Geoiest (Irvine, 
CA), includes new iunciions in 
its intemai built-in library: new 
statements in its programming 
language; automatic subrou¬ 
tines for driver and systems 
initialization; and functions tor 
measuring time, formatting 
test-log results, and calculating 
checksum for communications 
and file versioning* $99* 

Phone: {800} 886-/20/ or 
(7/4) 263-2222. 

Circle 1338 on Inquiry Card. 

Hobofax Pro 4,0, FaxQuesf a 
division of Applied Systems 
Engineering (Sunnyvale, CA), 
adds smart dialing, runs up to 
four lines at once* provides 
LAN support, and simultane¬ 
ously runs multiple decision 
trees. $1395. 

Phone: (800) 995-9/4/ or 
(408) 736-/485. 

Circle 1339 on Inquiry Card. 

DaVinci eMail 3*0, On Technol¬ 
ogy (Cambridge* MA)* features 
an enhanced BBS, a config¬ 
urable toolbar, new message 
tracking, colored messages, 
collapsible hierarchical file 
folders, time zone support, 
simple MAPI support, and 
animated icons. From $199, 
P/wne: (6/7) 374-/400. 

Circle 1349 an Inquiry Card. 
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ONE OF THE MOST 
POWERFUL NETWORKING 


EXHIBITION RUNS MARCH 28-30 • CONFERENCE RUNS MARCH 27-31 
LAS VEGAS CONVENTION CENTER • CALL 800-488-2883 FOR MORE INFORMATION 


NETWORLDHINTEROP 


It gives you more control over the flow of vital business 
information. It protects the biggest equipment investment youll 
ever make. It saves you tons of time. What one networking tool 
can do all this? NetWorld^+Interop* 95 Las Vegas. 

See more than 600 leading vendors demonstrating all 
their latest products. Watch ATM, high-speed networking, the 
Internet, client-server and more 
work together. Best of all, test 
solutions that are vital to your 
bu^ess on the world’s most 
diverse, fully deployable ^abit 
network; the InteropNef. 

You can also get hands- 
on experience at our Network L 


Applications Test Drive Center. See in-depth, multivendor 
demonstrations of the hottest high-speed networking technolo¬ 
gies at our exclusive Solutions Showcases". Check out new, 
cutting-edge Internet products and services on the expo floor. 
Even tour the InteropNet to get a first-hand look at how the 
most talked about technologies are being implemented in a 

real, live netwoik environment 
Don't miss the industry’s 
premier interoperability event 
NetWorld+Interop is the fastest 
easiest way to see all the top 
networking solutions. So what 
are you waiting for? Order your 
FREE show badge today. 


["save $50-MAIL/FAX this for your free passH 

■ Ham _ 

I IW50 

Ccunpany. 


City, State, Zlp_ 


Phione/Fax_ 


Fm: AlS^5Z5-tn39 HUI: M 9S, P.D, Bfu ^55. Sdi II 





















Made in 
the U.S.A. 


From Notebook to Desktop 


Quatech's PGD2-F Internaf Interface Adapter allows you to 
add PCMCIA capability to your desktop. The adapter is easy 
to install, and supports Type I, Type II and Type HI memory 
and I/O cards. The PCD2-F and Quatech's PCMCIA I/O cards 
conform to 2.1 Specifications. The I/O cards support hot- 
swapping and include configuration software. 

Communication cards for PCMCIA include single chan' 
nel and dual channel RS-232 or RS-422/485 asynchro¬ 
nous serial adapters, a multi-protocol adapter, and an 
enhanced parallel port. Check out Quatech's complete line 
of communication and data acquisition cards for PCMCIA. 


High-speed Communication Adapters 


Quatech's communication adapters for the AT bus meet 
asynchronous or synchronous and serial or parallel commu¬ 
nication requirements with protocols such as RS-232, 
RS-422, RS-485, Current Loop, and IEEE488. 

Expand your system with the DS«100, a dual channel RS- 
232 adapter The QS-100D is a four channel RS-232 adapter. 
Both feature optional 16550 UARTS, all AT interrupts and 
tlexible addressing. The QS-100D supports OS/2, UNIX, 
Xenix. DOS, and Windows*.The MPA-102 is a dual channel 
multi-protocol adapter utilizing an AMD 85C30-10 SCC. Other 
communication adapters for the AT bus are also available. 


aUATECH 


Call 1 "800-553*1170 for more Information and a FREE handbook of our 
complete line of PCMCIA, communication and data acquisition products. 

Foreign Distributor inquiries Weicome 


Made in the U.S.A. 662 Wolf Ledges Parkway, Akron, Ohio 44311 (Phone 216-434-31 S4/Fax 216’434-1409). International Distributors: Australia/lnterworld 
Electronics 61’3-B63'5011, Belgium/ Acal NV/SA 32-27-205983, BrazM/tntercomp Electronica Ltda (Sao Paulo) 55-11-8532733, Medusa (Rio de Janeiro) 
55-21-2554745. Canada (Western)/Interworld VCR 604-984-4171 (Toronto 905-513-7027), Denmark/Jes Rasmussen Aps. 45-4201 -6838, England/Diamond 
Point International 44-634-722-390, Fintand/Lab Hitech OY 358-0-682-1255, Franoe/Elexo 33-1-69302880, Germariy/Jupiter Electronic Systems 49-61- 
8175041 .Hong Kong/Brio Technology Ltd. 852-581-1 111, India/Computaccount 91-11 -224-5159, Israel/RCM Ltd. 972-03-6487885, Itaty/N.C.S. Computer 
Italia 39-331-770016, Japan/Nictrix Corporation (New Jersey) 201-947-2220, Korea/Sam Boo Enterprise Co. 82-2-5384001, Netherlands/ACAL Aurtema 
31 -40-502602. Saudi Arabia/I ntegrated Computer Operations 966-3-895-1027, Singapore/Bliss Services Pte Ltd 65-338-1300, South Afrlca/Eagl© Technol¬ 
ogy 27-21-234943, Spain/SANTA Barbara SA 34-3-418-81-16, Sweden/SYSTEC 46-13-1101-40, SwitzerlandrTechnosottware Ltd. 41-64-519040, 

Circle aJL4 on Inquiry Card (RESELLERS: US). 
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BUYER'S 

GUIDE 

Essential Products 
and Services for 
Technology Experts 

Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 

192 

Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 

219 

Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 

227 












COMPUTER DISCOUNT WAREHOUSE 


IBM ThinkPad 360C 

♦ i48ESX/33CPU ♦ 4MB 
RAM std.^ 20MB max. 

♦ 170MB or 340MB hard drive 

♦ 8.4“ active-matrix cotor 
di^fay # Accelerated IcKaJ 
bus video, 1MB RAM ♦ 

PCMCIA; accepts 2) Type II or 1) 

Typo III ♦ Prebad^ software: PC-DOS, Windows’", 
Lotus Organizer and more ♦ TrackPoint II pointing 
device 

aeOC, 17DMB HD ... . $1999.00 CDW434C3 

360C, 17DMB HD... .. $2399.00 CDW 434C4 



WHY PAY 
RETAIL? 

CDWSeUs 
For less 


I^Megahertz 



Ijntmg Janr tforUi 

2a,800bps PCMCIA 
Fax Modem with 
XJACIC^ 

■ Data: V.34 {28,8K bps) and V.32bis {14.4K bps) 

■ Fax: 14,400 bps send/reoeive ■ Flash ROM EiekJ 
upgradeable ■ High-speed communbatiors drivers 

■ Includes Windows” dala/tax software: FaxWorR V3,0 
for M^aheriz ■ Five-year warranty and unlimited free 
technical support from Megahertz 

28.8K with XJACK.^ ^.$449.Ba COW 46840 

14.4K with XdACK.. -$229.00 COW 37757 


3 HARDWARE, SOFTWARE & PERIPHERALS KVPiSCOWT PRICES 


R NOV E L L 

NalwHra V4.<12 


5 USet CD .. — ... 

.. 784.06 

miiMMCCi.. ... 

.1809.49 

25lJaar CD. 

..2B4a.H 

rviLicArrn auaRi 

IDOUeerCO,..-. 

..4866.13 

Netware V3.12 


6 L*9« 3,5’... 

..„8ia.44 

roilnivrt-r;- 

..1^.43 

^SllFwrafi* 

.»4.12 

JinilFHf 3!?. 

™wi WS7 

lOniJjsar jL.4*. 


Ca* lor Prlana on MovaM NetWare upgmiHF 

PERSONAL NETWARE Vl.b 

1 03sr™„„ ..—. 

..VIJU 

S User. . . , 





TCSliS Ettwmal conx -,-.— 
TCS143 Elhemfll coax Spk... 


TCS14a Eihamel 10BT .. 

TC6143 Etham#! 10BT 6pk__ « 

TC624a ARCNET S-M 00«X.. ......3 

Tce245 fleoNer ««. 1 1 

TCe040 ARCNCT pwah® 4 pert nuD coex. 3 

TC50BS Ethernet 0 pert huh lOBT.. 33 

TC4045 Totten Fling t&'4 .. .30 

CDW CeotAH the Cdfnpteto 
Ltne df TOMS Pmoueb. Gaft tbr DAtIp! 

ARTISOFT 


NodeRunner 2000iA. 

NedoRunner 2000T_ 

NodeRumerZOOOC 

NodeHunoftT/Si 2OD0A.. 

Mocf*Ronfw:;sl BomT 
KlodeRunWtSt iOOQQ 

LANreetfcVS-O.—... _ 

LAMlestic Vfl.O S usef____ 

LAf^stx: Vfi.O Stftrter Kit.. 

Cantrei Station li..... 

Simply LANtasllc elartor kk 

T-Runnof S port IDBT__ 

T-Runnex T2port10BT.. 

SMC 


07 33 
......T3.S2 

. r3.«3 

. .7*00 


.. 3*8.33 

.. 183.79 


Ukral* Ethernet d 


UftralQ Ettvmat lOBT 

.. 99.10 

UnrelQ tOBT 

499.23 

Urtreie lOBlSlpk.. -- - 

_ TB73-71 

UltrelC Ethernet combo_ 

_ 108.98 

ullralQ combo Qpk ... 

. 699v1S 

Llllra 16 combo 24^. 

. 1*77.30 

EtherCard-r Elfle coax... 

EtherCard+ Elde coax Qtak_ 

FthiirCarTt+ FktB tflRT. 

.. . 118.94 

_ .$21.73 

11*12 

P1hiirrjiid4. FHb inHT«|>ik 

..sia.st 

EthwCard^ EMacombo!.... 

__ ._..1M.57 

36QQ Eibamari Q port hub lOBT. 

3$i 2 Ethernet 12+2 port hub lOBT — 

.. 2»9.a9 

. Ml-59 

PCeOOWS ARCNETtXMX.. 

. . 119.93 

PCSSOWS AFtCNET TP. 

.. ti9.«a 

ARCN^ 8 pOrtaCttvB hub [»hX. 

TokanCard ^a W 4 . 

. 229 41 

. 249.68 


3Com' 


30503 Ethftfllr* HcMx .... 15B.44 

305096 EthaiUnft l»C0M...„. ..114,14 

3C50fiB Ethertirti IIIcQBxSpk.... .,..4Tl,*6 

3CSOOB Etherilr* *| lOBT__ 111,14 


305096 Ettwllnk III combo 5pk... 
3C579 Ethefiink EISA coax...— 
3CS79 Ethariink EISA lOOT.. 


3Cie27 IE port Lmkbullda IQBTT_ 

OTMER TOP-QUALmr «AME BRANDS 


Estjlo NeStXKM- C04X.... 
Eagle NE2000+ lOBT... 


Eegleh 

Nehone 


Nationel Semi RE20OD* 10BT.. 


. 76,83 

. 89.45 

....4I9.B1 

._..7S.7* 

.._..87.46 


tr You Doni See Wliel You Are Lricifelrn FDf..Cel 
COW Gamei the Beet hetweirtQnil Sftiftdion 
In lha indurttvl 




PE31QBC pockel Ethernet max. ^a9 M 

PE310B2 pocked Ethemed coax........ .jiiiMO 

PESIOBT pwAftI ethertWl lOffT... .3B6J1 

PT3ieCTP pOCkrtTokftfi nma ni.. 468,8* 

PPX03 ParaM port mtiltdptaxior... ..77.80 

jm 

IBM Tflfcen Ring 16'4 ISA.. 3M.4* 

IBM Token Ring 1MCA __ 49*.** 

IBM Token Ring MAU___ ^4a«JBi 

iny. 

EtherExppeaa PHO/lOFleh ItjBT 11$,1)7 

EthefExprasa PRO/IO Ftsh IDBT&k.. 4*2.72 

EthofExprese PRO/IO Fteh mnkn...-. 116.07 

EthotExpnes PHO/10 Fleh cni4» 6pk. -...,306:98 

EthcfExpmftS. IQ coak.. 99.33 

EtherExpress IQcoax 5sk-.. 464.13 

EtherExpresfl 1510OT_ 99.33 

EtherExpresa 1B 10OT Sc*-..,_ 464.13 

EttWfEroreBS 16 lOBTrSOi*..._ -.1688.31 

Ethef£xpr«» MCA IDST . 16843 

EtherExpres I6«mto... 11*. 77 

EtherExpresa 1 $ oooibo 5^*--- .$49.72 

EtherExpress Ra^ lOBT.—. lllJM 

EtherExpraes ReSh lOBT Sph__ 5l 5.82 

ElherExprees Rafth oombo.. .....129,78 

QiHarEx^ftft Rudi combe Biik.... *18.73 

TekenExprew 1074,,... 448.94 

MetportExprws |l COAX.,.,,. 3*7.1!7 

NtartpofiExprasa II lOQT_ 3684S 

TERMINALS 

Link MC5 aniDen'green'WhllQ. 3094* 

Unk MaXSOO ambfr^gmenAirtitia __ 108,7* 

Link MCSO 14- ____ .418.H 

WySe 55 etrtjerftBreefVwhttB _ ^423 21 

W^ 80 ambsn^reerV^hlbe_ 278 80 

Wyee 100 amben'greedVwhile. 42fl.SI 

MuJtiprolomt prim eerver 1QBT hiP MIC_ 347.76 

Muttipfqloool prim HfVflf 10^ pockwt.— ..2*7.30 

MuiUprnloool 2 prtntet ewver cxinttn __ ...309.61 

Muttmrolaool 4 pnnier eervef mmixi... 499.B2 

SNAP started kit-2 compulera. 1 printer.. 119.10 

SNAP KU-on benematfti'.. 49.50 

Fax Authonty Solo network Fax server.. 400.86 


1 TAPE A AEMOVASLE MEDIA DRIVES 1 

.Imnhrt Sflfl InterTMl , -. . ^_ 

— 1$944 

jumho 35o imemei. 

,,..179.91 

Jumbo 700 mwmii. . . 

.329,74 

TnUner pnraiie plinIT 

_ 2M,44 

TFekknrjKn pamlU p»1 

....339,82 

Tt^rkldpr 71X1 pamlM port 

-..4*9itt 

Powertepe 2.4SS SCSJ Intiemel.... 

^ llDA *V^I flvtnfnnl 

.fiOT-fi* 

..1077.89 

PowmDAT 4GB, SCSI mramal.... 

.,,.0*7,74 

iomeqa 

Tkpa IQOMB tntamel__ 

....156.88 

Bamoutii 150MB imktot SCSI.. 

Bermulll lErOMB Iretder IDE 

..,.413.03 

....3*8.71 

Bernoulli 2»MB Insider SCSI.. 

Bermulll 23DMB Tiansportatile.. 

j 50MS c&rtndga..... 

...454.44 

...454.44 

..,.-.90*0 

7:inMn<^fkrtrU1|;yf 

. .8*^1 

MK^ROSOLUnONS 

Backpack a.S’ 1.44MB Itoppy parallel. 

BaCkpatA 5.25' 12M8 Itcppy paiallet. 

Bertkpnrli .^LtnUFl HrD pe ridlfll 

...140.il 
. .1*638 
-.438.75 

Backpack 25QMB tape backnp pareHel_ 



O 

^gwrwa^rf 


Tapo'Slor 25QHB iillFmal. 

T apo*Slnr 42(]M0 intamal. 

Tepe'Sler42QMB parallel port... 

Tepe'Sler aSOMB internal. 

Tepe'SloraBOMB pareaM port 


1 MountaliL 


71>2S0 250kia IDE Msmai... 
Fsesoo 30SMB IDE inlemri . 

SideCar II305MB parallel. 

1200-4 4QB SCSI erteiinBl. 


.t6i.n 

...167.56 
. 337JI9 


.168.83 

-..311.61 

....313LB1 


T|llkTTT|.|.ira.V|.T^ 


Dig^t SchOCf Hbu«« CD 2X hll irtleflul 

EduiainmenE CD 2X kh iniemal.. 

Ganw Blasler CD 2X tul udameL..-. 

MuAimedu Ottica CD 2X Jot Inlemsl. 

Qriml CD 3X Mt rtlamei. 

. 398.95 

. 436,14 

. _..37B.m 

.. 548.95 

. ....399.7f 

SoundBtflsler 1Q ASP MCO. 

soundBiBSier 16 ASP scsi-a. 

SoundHlaiaBJ AWFTS. 

. 178.96 

. 198.95 

. 2S8u*8 

SraumlBlaSlBr 16 MCD.-.-..-.-.-.-.-^.- 
ScundBlester 16 SeSF2.. 

,^^-148.9* 

.I7I.9& 

SrsundBlBEter 16 value edldDn_ 

Spunrtttagitbr Pro value «Plkin. 

SourvJBIedier valua atiWert .... . 

.. .98.95 

. 74.96 

. 5U8 

Ctisncn CDS&35 CO-ROM kit tmerna]. 

. ...248.73 

Ctrinon 03X535 CD-ROM: kit extBmal... 

. 348.84 

□iftmcnd 4000 Quad CD kit Inlemsl . 

. 418.47 

Ptanrend 51 OOO Qued CO krt Interna*. 

. .....814,61 

Bri»niqScunaiaip*wav«tabia . 

. ,. 18888 

Ijcgtladh SoufidMan Wav*. . 

. ,...11&,4* 

MnhlKOlulli^trte 2X CD parallBl. 

. .32938 

■hlFfT SVi 

.— 174.62 

NEC 2V OeiiiKB 

.288,68 

WPn ?rXp Pti« 

388.72 

NEC 3Xp Ptua Kt™.. 

„ 4jiaBg 

Nftr.avr 

VU ]U 

WeCiKIKIt.. . . 

. 458.74 

NEC 4Xa....... 

......... 497.64 

NFC 4Ki^ Xtt.. 

...- ....55429 

NEC 4X Pro.-.- -_ 

— _-ee7,80 


Orrfad Soundwave 32* .... .1*442 

Pioneer DRMflCrtX 4X 6 disc.. 879.M 

Pioneer DRM1804X 4X 16 OtK. 1898.B& 

PiemorApiexquadaxiemai... 804.07 

PUtiMr 4piex tfuad tmwnai. . 436.4* 

Sigaa Designs HeetMegk: Lite...-. 2*9.93 

Sigma Designe HeelMegic. 379.00 

Stgma Designs ReelMegic CD Kn_ .86*42 

Sony COU-SSE Kt ImerneJ... 138.M 

Sony CQU-S5S SCSI 2X iritajnal. 18450 

Stei Motifi Star CO 2X kit tntemal. 138.8* 

Sup Moon Star CD 2X hit Indamal tr^seund. 41 4 , 93 . 

Taao SverQuad 4X Iniemal... -...4481.88 

TdsMh 3501 SCSI 4X tntemai. 4*8.76 

Toshiia 3301 SCSI 4X exlamel. -4U.48 

Turtla Beach Monte Cerio. 87.85 

TmHa Baach Tfopa?. ,, .. .19747 

TurM B«9ch Montaray . 3lt.«0 


EHorriZEifi a sqaihiifis 


'^^CafCofT^ 


□Bill 12X124 button.. 

DBIII12X121$ button. 

1Dfi III i2Xi2pre«9Mm peri 
SiaM 12X1E IQ button.. 


QIQITIZERS & SCANNERS 


Canon 


1X4015 «itor scanner— 
IX 30T0 scanner. 


EPSON^ 


1 :^ 

ScaruJel 3P...-... 

ScanJet sP docxxnflnd teedv 

ScanJet IICX W/lSA interface. 

ScanJet IICX document Feeder. 

ScanJet IICX IrenspBrenoy edepter... 


MICROTEK 


. 47 * 7 * 

...17947 

468.410 

1133.1* 


,^,78548 
, .109440 
. 978.72 


Surmagraphhs. 

Sumntasketch III 12 X12 1$ buHen. 2b3 tiU 

Summasketch l|l 1$ X12 4 button. 524.44 




Meg Innevreion DXl 5F .. 
InnpirltJon MXiSF . 


-.335.00 
457 44 


Msg Intraviaion MXITF—.... 

Mag Innovisian MX21F. 

Ma^iavoxCMHlSO 14' 2$. 

CMZ09Q 14' .26 NI. 

MsipBunT r^trjIWI I <; 1X' 17194 

. 7 H9 45 

1086,52 
235 50 

.. 266.80 

HBH 

cw«i5 15 " __ 

nU44:i1T 17* lit 

.. 888.88 

as* an 

Mncpievnx CkMrt 15 1 7* ?A 

71910 

Megnaupx 20CM64 20“ . 

Nniurt PnArtiVV 17*. 

_ ^.„J**.oa 

. 9tt na 

NetisflFSWW 

„1234.5B 

NenanT?.17 IT’... 

1179.88 

MFn 14* 

VHIIfl 

NEC XE1515“.... 

. 4)46-68 

NECXE1717" _ 

_ .9H.43 

NECXE212T_ __ 

1999.62 

NECXPIBIST .... 

. .888.4* 

NFC VP1T IT". 

_ . .-1248.78 

NECXP21 21’ 

2486.31 

Sony 15SF 15’ 

.447.92 

Sonv 17SFT ir 

. 879.48 

SoBViTSeilT’ . 888.88 

flnmr 5H3.qj=1 SO'. 

. .1885.00 




ADS VQA Id TV Etde mlacned. 138*2 

ADS VGA 10 tv Etna external... 1 8843 

ATT Graphics Xpmalen ISA 2MB. 118.80 

ATI Graphics XprWBlon VLB iMn. .218*0 

ATI Gr^hlcs XpresSlen PCI 2M8. 210.00 

ATI Graphics Pro Turbo ISA 2MB .. 389.79 

ATI GfCphlCtt Pro Turbo VLB IMB. 389.79 

ATI Graphice Pro Turbo PCI 2MB __ 3*9.79 

ATI Orophkt Pro Twbo PCi 4Me—. 5B9.i)0 

Drarttond EpeedStat Pro ISA 1MB —___ 96.89 

Dumond SpeedSler 54 ISA 2MB ..-. 197.40 

Dtamortb £t«a)th Q4 vlb VRAM .. .3i«J6 

Oiamend Stealllt 54 PCI 2M8 VRAM__ 34866 

Heicutas Dymuntia Pro 1 SA imb . t6$.4B 

Hercules Dynamile Pm ISA 2MB. 197.48 

Hercules Dynamite Pm VLB 1 MB.1 4*.26 

Hertulbe DyiWii4a Pro VLB 2M6.. ....153.28 

Hercules Tenrinelor $4 PCI 2M9.—_ —.-.-.-41*11)0 

Hercules TarrmnatorCM VLB 2MB.-..-r..,^.r,r..23i.[)0 

Intel Smart Video Recorder Pm.,. 416.BB 

Omdd Fahnenhefl 64 VLB 1 97.53 

OreWd Fahranhaid 64 PCI 2MB.. ...187.631 

OnSed Fahrenhat Pra 64 VLB 2MB_ -.-1S*L4T 

OrcMd Pahrenheri Pro 64 PCI 2MB. 289.47 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


3 Surcharg* For Cmdil Card* 


BUY WrrH eONFIDENCC 
GPW& 15 A HA5DAO 
TRADED COMPANY 


CDW* HOURS 

5^ 7X»-8rC)0 CST MntFrri 

9!a05:QQCST^ 

Tech Sifipait hir CuBtomere 
8^790 CSTftIkevFii 
93CIF&ga CSTSM. 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 


Byte Z/9& 













































































































































































































































COMPUTER DISCOUNT WAREHOUSE 



MAGNAVOX 


Magnavox 
CM2015 
IS" color monitor 

♦ 15" flat square CRT 

♦ .2Qmm dot pitch 

♦ Max, resolution: 1024 x 768 m 
^ Front mounted controls 
4 DPMS and Energy Star power management 

♦ 1 year warranty 





..$296.89 COW 44910 


WHY SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER 



EPSON 


Stylus Color 
72a dpi Color Ink 
Jet Printer 

e Selaclable print resolutions: 
720 X 720 dpi, 060 dpi, or 180 
dpi • Color print speed: S.S 
mln/page • Nozzles: 84 
black, 48 colDr • Emulation: 
ESC/P2 Color • Auto sheel feeder 100 sheets letter 
orl^al • Cartridge tile (charecters}: black-1.5 
miElien/ceidr-t 2: million • Paraltel and sarialinterface 




$509.53 


CDW» CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, 6144 / 


COMPUTERS 


TOSHIBA 

T1010 200MB ... 

TIB IOCS 2tKiMa dial fiokjf__ _174fl.BS 

TT&SOCS dual coisf... SUbjb 

TISSOCS 320MS dual COlW. .331U2 

T1B60CT 200MB ad 37MJ1 

TISeeCTS&OMB KTwtor,.,.™..,,.... S8W47 

TZ400CS ZBOWe dual Mtar... Z73U1 

T2400CS 320MB chAl CdlW..... 2SnjO 

T2400CT 250MB acTMtor . 3329 Jt7 

TS400CT 32CIMB ad color.. 

TMOOCT ZSOMB K4 OOtof . ....^........ ms.61 

T»00CT 250MB ad CJOiW. ....___ 3443.73 

T4700CT 2IMMa wl color_____ 34lflAS 

T47tOOCT SaOMe K1 qoksr... 3wg.4« 

T4aX)CT 500MB Ad COlW... 47t7.™ 

T*iaS0Cr 4716 520MB act Doltif. . SI 34 JH 

T4e00CT P76 773MB ad color__ .«m,oo 

>4ST 

AacamlH 4^0 34QMa pas wtef __ Jfm.76 

flocanlJB AfiOD 340Ma ad cotof-- 4mM.S3 

ASMnim 4^75 340MS PU MKK... 3a2«.«$ 

ftSMtlHa 4/75 510MB ad OddT... .n2&34 

Adventagal BOOD 4416 420MB CD. 1336.12 

Aduanugel 6000 4/66 S40MB CD. 174BJ23 

Adtrantegal 8000 ^ 640Ma CD-™. 2l W.OO 

Advvatagai eooo e/0o tsoms CD.. zsae.Oo 

Bravo MB 4*6 27aMB .... 15a?.« 

Bravo EjG 4/tOO 270MB.. 

Bravo UC 4/100 540MB ..... 1318.77 

Bravo MST 5/00 640MS..... 2334,44 

C^OII 

lomvB St±iM0 4/^ 170MB paa CtAQr.. . ..ISH.OO 

IruHVB Stiim 4mS 2eOMB paa colof. _149B.(n 

HEWI Imova dasklQpa. CALU 

IBM ThinkPad Podatiiaa 

510C> 4.^1.C2 200MB pi* odor. 1 Tn.OO 

360 4035 1 TOMB mono. ..1B«4n 

aeoc 4033 170MBactfljlof..... ..imjDD 

360G 4^33 a40MB act nilor... 

360GSE 4/EOD 340MB paa cdw .. .tD4ti.l» 

aeOCSE 4/60n 640MB paa cohy..... _.344I.IIQ 

3aoC€ 4/50C3 340MB ad etfor. ,...37WJII0 

aMC^ 4^ 540M& act Mtor..._......... .*i«i,qo 

PC3O0 SeriMi dHldo^* 

PC330 4re0 BMB. 364MB......_ 1399.00 

PC330 4«S BMB. 364HB.... 163^00 

pcaaa 3/BtHSMB. 540MB ... 3743.00 

pcaso 4/66 SMB, 540MB..,.... 1686.00 

PC3S0 4/100 BMB. 540MB...... ,.St47lSJ» 

PC350 6/130 BMB.. 3e4MB.. 2299.00 

NEC 

VaiBaV 4/50 250MB dual dOlOr. 2559Jt7 

VMBa V 4)60 2B0MB actcdor. .3»7.6B 

Vifsa V 4/50 34t)MB ad odor.. „.., 3 *M. 5 b 

VMSa V 4/50 540MB tCl OdOr........ 3845.1# 

Vataa 3 4039 2 10MB mwiD... 1305.12 

van* S4/33S ZIOMB p«« odor .. ,.T4*3.9a 

VBfSa S 4/50 280MB act dOtor.. J411J8 

Wflisa M 4/76 SSOMB dual dr.. .......3«3.7T 

WcfM M 4/76 SdJMB dual C#. 3668-77 

Vwsi M 4^1 340MB ad CtF.. 441B-11 

Varaa M 4/76 34flMB true dr... 4702.3# 

Vcvs® M 4/75 540MB ad dr.. —. 4798^2 

VW» M 4/75 540MB ht-nM dr.. 32#t.#B 

Veraa M 4/100 340MB aCl oOtar. .474#J5 

Varaa M 4/tM fll DMB act ootor. _S«5a.D7 

V«aa M 4/100 540M@ Ol-FM CdOT... „S6174M 

Varea M 4/100 54QMB tnia eotw.._... JSUI.S# 

Veraa M 4/100 61 DMB hl-rm . 6036.66 

FMdy 4039 27DMfl CD.. l#4e.45 

Reajdtr 456 340MB CD. ..1«9-97 

Ready 4®6M 420MB 2X CD.. 1636,30 

Ready &WM 420MB 2X CO ... 1936.66 

PAOkAHD BELL 

Pore# 5BCD 4/60Sk 430MB MM...,.... 1446,17 

FMC* 54CD 4^6 420MB MM. 1446-17 

Fmcb 571CD 4/86 540MB MM. lfl56.B4 

FrMCsIOeCO SUBO 540MB MM. 215A42 

FracaTOSCD S/BO B10MB MM. J61&.6e 


COMPUTERS 


^Texas Instruments 

TM4000M A-BOfiX 2OOM0 dull «*K„. 3715.26 

TM4000M 4/50ax 340MS act cdQf.,„,. 3139195 

TW4000M 4/60DX 34DMB dual dr __ .-JWOT.Si 

TM400DM 4raDDX 4SSHB ad dr .... 3687.64 

TM40ODM 4^6 344MB ar^rlotar. 4He,42 

TM4000M 4/7S 4S5MB dual nOlor.. 4020.7# 

TM4aOOM 4/100 524MB ad OOlor.. 5499,26 

ckgom 

.218114 MtSiQQ _ 42».6t 

304.48 H15B1... 578.## 

437,40 PaCMIWK 3410 ,. .131B 49 


Mujao. 

ML^l...._. 

. 304.48 

. 427,40 

ML380.... 


MUJK. 

. W7.3! 

ML5SSC. 

. ..HJ3i.74 

MLE20. 

. 369.82 




CAfion 

BJ10SX. 344.88 BJ230. ...BVaiW 

BoaooE. 33M1 B4Ce00flPdof.......46S.1i 

BX:4000 720tW -h cglof...... 388.64 

LEP430300d?4ppin taaer 

LBPfleo soDdpi apptn laaar... .###.8# 


B>S0N 


APffi50..H.,-«.,. 

AP3260..„_ 

1X330 __ 

FX$70- 

FXI17IJ. 

AP60OCM-.......... 

Lj01070+.„.-_ 

LCHTO...... 

UDllTO..... 


.148.31 

...1«7.#2 

...195.01 

...2«9.4a 

. 368.00 

.228.71 


lLJ£J236t). 80606 

DFXSOOOPkn. 1364.06 

DFXeOOO. 2289.45 

ai>4U»300. ..168.86 

91^400.-. 186 70 

SlybaSOOv_ 2Q9.86 

Stylus Calor. 608.63 

AdkdnLjSAaf 11OD,..429.70 
AcMnLaur 150D..,529J5 
Ad>onU)54f 1600..-757.4$ 


mn LEXUMX LASER PAmTERS 

WlnWrttir lOO MlqM;... aB7.#7 

Win Writer 200 tewr _ ,467 67 

WlnWrtter4)001aBar^_ ___ 756 47 

Win Writer 500 iBBar 999.00 

VateflWflter 300 <4017 5ESPPM) . . . 84717 

VaXrtWrttsf eoo law... #15,#7 

Optra R seodpt lawr 1428.97 

ExecJatHc.. 327 JM 

DECmitaf SOCN addal. . ....,291.73 

Calw upgrade Tdf SQOi. .. ..,.,,..44.41 

DECiaMr 11524 ppm... S2B.as 

DECliMr 5100 # ppm .. .... 1111.4B 


1150,- 

1624 , _ ... ... 

2023 

2130... 

2135 CdQt.... 

2SM.. . 

3123 ^ 


^Tt XAS 

titSTHUHE/VTS 


. 133 49 
395,20 
.162.27 
. 204 40 
.,247 43 


micmMam Ckitef wAtel, .. 334.7# 

mlchJWrtter basic_ «S.«1 

mlcreWnter PS23 . , , W9« 

microLaw Pra 500 PB23 1197 02 

mlcmLAsar Ptu 80D PSeS _ 1624JI6 

nuemLasw Ptu E 1386 49 

mieraLflMi PWtef Pw 600 PSBS. .lAZBlAO 

MeWLSTT 
■21 Puo<Afin 


D«i<3ef 640. . 

Desktet eeoc,... 

. ,.45# 7B 
„ . 479.8# 

Omlttet 12000.. _ 

DwkJBl 1£aOC PS... 

La»#rJ*t4L....... 

1347.81 
. ..196911 
.... #59,5# 

LeaerJet 4P. , 

Laaerjet 4MP 

96# 47 
13#7 21 

LaaarJ^ 4 plua_____ 

" "[1476.25 

LaBerJBt4M ptua, 

._._.196fi.72 

LaserJet 4St...... 

LaserJet 4S1 MX.... 

. -2996.9# 

.. 43#9.69 


COeTAR 

LabflKWnler XL DOSWte.„.. 

LaboTWnlar XL Plua DOSWln_. 


HARD DRIVES A CONTROLLERS 


..254.7S 


t70MB IDE... 157.07 MSMD SCSI... 

270MB IDE . 177.90 540MB iDE 

345MB IDE . 183.41 

Moomus 

2Z10A lOSOM&lOE. 734.97 

£210 1O5OM0 SCSI,._.. 734.97 

4110A tOSOMB IDE. .. .808^6 

4110 lOtSOMB SCSI. mM 

Si 71.7Ge sea ......1 0M.45 

193S3(3BSC8I. 1898.09 




£10MB IDE.. 177.10 eSOMB IDE. 438,36 

42SMB IDE . .231,0 1.27QB IDE__ .5»440 

540MB PDE. 393.24 

44 Conrwr dnmf narad oampktim rrmaaelicm 

xiardrara arte aatfimm 


tSEP Seagate 


£00MBIDE. 173,14 427MB IDE. 224.56 

201 MS lOE. 1«2.37 T .Oaa 9CSI-2 ..-5«4.3a 

341 MB toe. 

WeSITRN nfUTAL 

CmiBr2lOM0IDE_,.,1TLae CSutv 730MB DE _317#3 

CavBr42(lffi IDE _..2£La3 Cbvls IGB DE...._ 486J6 

CawrS4OM0 PE _...27»28 


AcoulOgie IDE W/IPAR, 25ER, IGAME .. .36.0# 

Accultrgfc IDE W/BIQS. .4LS0 

AiKukjQlieVLB IDE. ......».76 

Adaptec AVA1506 9091-2 CD KIT... 64JS 

Adaptec l54^Cf SCSF5 .. JteMB 

Adaptec AVAa#35 SCSi-a/ElDE VL0... IW-ST 

A^pteC 2*43 VLB BCSl-2. „J6r.33 

Pltteiin DG200 IDE ISA CaclM.. .HJO 

PhinasB DC4030 IDE VID Cadi*... 115J9 

Pronttse 23004 E1DE VLB. ,...69.67 


1 MODEMS a COMMUNICATIONS I 

itflobotics 


aPORTSTTER MODEMS 


V-34 2fi.0K Internal wrtak. 

. 224.30 

V.3429-#X axtemaiitetex - - 

242.06 

14.4Klnlamfli w/tax. 

3#-46 


DDUF1IEH MODEMS 

V.34 Internal wAax. 

V.34 external w/Tax .. 

. 387,M 

. 422J2 

0Hayes 

ACCUFLA 144 liltMnal iWteH 

......81.70 

ACCLJRA 144 extanlial WAax 

ACGURA 2!aa V 34 tetanial w/tax . 
ACCURA 298 V.34 eactemal w4ex 

OPTIMA 144 external wrta*. ... 

OPTIMA 144 pocket WAiX. 

. 111.18 

.^.llt13 

. J2L44 

. J74JO 

. .386-99 

OPTIMA £8# V, 34 internal! W4ax.. 

OPTIMA £flfl V.34 eXtertiil Wflax.. 

. JH.14 

.....431.84 



14.4 teteflial . . __ 

. 69.96 

14.4 Mtrti TraVar Vr/Tax. 

_ 109.03 

V.34 Sa.a inlamal w/Tax_ 

.. 196.59 

VJ34 S8.a Mint Tower wflax_ 

_ 200.64 

Practical Pm Sanaa .-_ . 

_ CAUJ 


BOCA 

OrAna Expraas 14.4 Internal w/lax. 

QnMne Expraas 14.4 extemal w/tax 

V.34 26-6 Internal w/(ax. 

V.34 Z8.6«}(l8mal . 

MICROCOM 

DaekperteEB 14.4_. 


Deakperte Feat ES V.FC 26-6 
DMKporte Fed EP V.FC 28-6 


.66.63 

..jri.70 


..146.38 

. 17B-34 



Amorican PtrwBr Convarslan 

Backups 260 ... 89,83 

Backups 4CX3™.... 

...144.2# 

Backups 450... 

„.171L51 

Backups flOO „ , 

Backups 800 

Backups 12S0 _ 

-243,00 

346,7# 

_449.2t 

Srnai1UPS400 .- . 

,JV9,fl# 

SmadUPSKJO. 

.363,31 

SmailUPS 000, . 

SmatfUPS 1250 

SiHgaAnes] Metwdtk ....... 

Suf^APeti Pro.. 

SuryeAnasl Network + Pitont..... 

..JiAfll 

..,644^4 

.,.,,34.97 

,33.6# 

46.66 

Lln^ $oe. ..,. 

119.08 

Tripp Lite 

BC250.-.,„. 

..,„94,97 

BC40Q,...... 


BG500 

aCSOOLW... _ _ 

179 73 

issiea 

9C600 LAN. 

4^/^g-rT 1 am 

...23937 

eC^LAN . 

BOtSSO LAN _ . 

.[.[3e4-» 

-.■ueioo 

Tripp Lila Smart UPS Saiiaa 
SMART £50 LAN. 

....221-84 

faUAflT 4DO LAW ...... 

....3e4.9t 

SMART 500 LAN... .29#J0 

SMART eoo LAN 

SMART 7S0 LAN „ , __ __ 

. j»2,4e 
367.02 

SMART 800 LAN .- 

mji 

SMART 1250 LAN .. 

.,979j(» 

isobar 4 OUTLET. 

. J6.9B 

laobare outlet ... 

...45,M 

1 PCMCIA 1 

3Com Eiiiarllnk lilB combo.. 

Hayes OPTIMA 144 wTak. 

IBM Token Ring 16/4. 

-239 70 

.1#9,#2 

.412.43 


Ltekays Elhamat canifcD. 197 Ji6 

Mateof MflisiJaMax lOtSMB HD. 329-31 

Megaihert* 14.4 dala/lix. -...,,..21A71} 

M*gMl6il£ 14.4 QM PMaJU XJadk.... -229/00 

Ha^arlz V.34 XJarSi. .44fcJt 

Naliryul Semi NEAIOOT aHiamot lOBT __ 172.9# 

New Miadla Bue Teweter SCShz heel. „.„...2Z5.42 


TudJa Beach Audio Adwantepa... 129.3# 

USfl SpoflHter t4.4K_. ,._18A#8 

U9R Sportster V.34. 3«#-B7 

Xircom Elhwnat 10ST__.,.1 66.56 

Xlmom Eltiamat I^oax ____..,-.,.,.1 89.82 

XlrDom Elhflmar cambo. 339.89 

Xlrpcrm Tokan Ring 16/4. .449.16 

Intel O-rtrDrlV* DX2f50. 179.92 

Intel OvarDriv* 0X2^6. J44.37 

Inlal OvarOrlva DX4/7S. 469.29 

tnlel OvarOrtvB DX4/1Q0. ..„.S49.88i 


SIMPLE TECHNOLOGY 


Memory Upgrades 


AST Aflwntte 0OO 4Me 
AST PowarExec 4/33SL 4 
AST PowarEKBC 4/33SL 1 
HP Laaardat 41 1MB 
HP LaserJet 4P 4MB 
HP UserJet 4 4MB 
HP LaserJat 4 SMB 
SM ThlnliPtid 600 4M6 
SM ThinkPad 5D0 BMB . 
IBM ThinkPad 755 4NB . 
IBM ThIrAPad 755 #MB 
TesWbe i»o- 40TO4MB 
Toshiba 1900-4800 BMB., 
loBtilba 1000-4600 IBMfi 
Toshiba 4700/4000 32M0 
NEC Versa 4MB 
NECVaraaSMe 
UaafJrt 4V. 


Cult leday fo# cufuecn p 



If You Find a Better 
Price, Call CDW^ 
Before You Buy! 


CDW^ Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (708) 465-6800 01 g«5 CDUr Computer Centera, ItK. BYTE1147 


CALL FOR FREE 
CDW® CATALOG 


Internet: info@cdw,com 


Circle XSS on tnqfulry Card. 


COMPUTER DISCOUNT WAREHOUSE 


































































































































































































LCD Monitors 

Datalux Stand-alone monitors are available in both 1.8 
kg. desk/wall (which folds Ibr portability) and 2.1 kg 
moblle/rndustnal, 64^rey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be frrted with optional touch 
screen with integrated touch controller. The 
mobile/industriaf unit [pirtured with swivel 
mount) is in a rugged aluminum housing with sealed front bezel and 
controls. All models plug directly Into the Databrick or are supplied 
with a 16-bjt ISA bus controller. 


Deslc/Wall Package 

The Databrick combined with our LCD monitor Is an 
Ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29 X 24 X n cm (4 .5x 9.5x 1 I'’) and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


The newest addition to Datalux's family of space-saving computer products! 

This 1.4kg unit measures only 26 x 12x5cm [10''x5"x2"), yet is powerful — 486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 
most important. It provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
LCD monitors, making It ideal for industrial control, 
vehicle, POS, institutional and presentaflon 
systems, it can be configured as a diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for toda/s GAD or desktop publishing programs. 
Hinged lid is removable. 


Space-Saver 

Keyboards 


The popular 1 .Okg desk and 
.4kg portable flat models 
save 60% of the normal 
desk space, with full-travel, 
ractilly responsive keys. 
Footprint is only 28x 16cm 
(11X 6"), but the 100 keys 
have standard left-to-right 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


DATALUX Corp>orarion 
155 Aviation Drive 
Winchester, VA 22602 
Phone [703] 662-1500 
Fax (703) 662-1682 

Circle 160 on Inquiry Card 


Datalux International, LTD 
Euro House 

Curtis Road, 11 Old Water Yard 
Dorking, Surrey, UK RH41EJ 
Phone 44+ |0| 306^876718 
Fax 44 + [01 306-876742 


American Made 

Space-Saving Computer Products 


Orders and Information: T 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 


























Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover just how easy it is to 
instali a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits alt IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak'" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 
information 
and a dealer 
nearest 
you. 


CD-nOM Drive 




MicraSolutians 

132 W.UncoInHwy. Dekalb. Ili(nois60115 Telephone 815,756.3411 Fax 815.756,2920 
Call Toll Free 800.295.1214 



PtoB CD symbol 
lE a trademark used 
under ncexise, 


Circle 167 on Inquiry Card (RESELLERS; 168). 







WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR UTEST PRlGPlGli 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


E M O R y 


SECURlry WILL CALL WINDOW NOW OFENI 
NO surcharge for MCr VISA AE & DISCOVER 


CACHE MEMORy 


e4Kji4 

12 a Kd 


Indiwidual D-RAM Chlp^ 




(TmiiiiiiAmf 


IMqp*l9in| - 
z9a*(inMnpi - 


»» mo 2’aa - 

7.ES &J5 i» 399 


iS a.U i3i 


LH m i.7i is 



eofi7 

at»7-g 

BOflr-i 

SDea7'Xi 

SD397-Za DK 
S03e7‘DX iOfXE /U1| 
eiM»7-5K (DOosAH) 
InitEj ^ CDoea AJI| 
InMSLHotiM 
1«SX 
intda 2B^X 


39.« 
45. DO 
TB.M 
4B.I» 
39.W 
a.QD 
74.IM 
2*9m 
G^.CM 
Gfl.oa 
39.l» 
4g.DD 


;«{in 


A(nbraMC425SL 
Amihi N S4tu4 
Ambra nScnn 
AmbraSprMSLCn 
AmbriN-75.l!f-1« 


AMBRA 


2wftMBa 
4nirf2n5MM 
4rt&H«g 
2^5 Uh 
V lfll 


^^^CVRIX DRx^ 386 to 486 Upgrack 

' Qock Doubter 


cxdes DFw*-ifl733..as4.aJ 

C)C 406 Dfc!J-Z(V 40 ,...._iZ 9 .W 

Qf,m DRjJ-ZKSO.23S.00 

CJfJBS DB)f=- 33 ;IB 6 .. 284.00 

cwee SflJHie®.. 244.00 

[:K 480 31 ^X 2 2 tlM 0 . 289,00 

CJf486 SflK2 2V50.. .,.,..249,00 





DIMM MODULES 






SIMM MODULES (Acfer$5.00 for SIPP; 


1 Msg X ft {3 {:Mp| 

4^*0 4 ft 

1 GMig X S (B Etiifi] 


42.30 41.00 

4G.5D 45.00 45.DQ BB.DQ 

16?.00 1S«.00 14G«) 

efiOjaa 


72 PIH SIMMS (EISA) 


2Hr: 3€ 1 mg 
SI 2 X 35 2 mg 
1 mpflxsed ttlB 
36 a ni5 
4 X 3516 mg 
&x36»nng 
lGx»64 mg 
1 X 32 4 ntQ 
?K32a[im 
4 X 32 1ft mg 


S9,M 
96.00 ftd.OQ 
164.00 I74.W 174.11] 

359.00 339.00 339.00 

65Q.0a STft.DO S^.DG 
1239.00 1229.W 
2999.00 2399.00 
164.00 190.00 

319.00 SOg.DO 
967.00 557.00 




Pft ralBd 41 ovm bM nuUh chips 


AST MEMORY 




(>Tni»v 4M1i^5. SE. SI. ItSi 
PTMiutfit dBG/KTE 3in 

PFinn s«fv.. Pr«ni 0 »E3X;20.25 
PfUTi It 34*25.36603. «6m,4fl6$jy2iJ Mtag 
3iied3T ftmn JdaU/Ift 
Pmm II aidfiX/SO. 25 4Mag 

IHwnwn 3W25. XI. SSOXJT. »l&33l/!5. 1Mag 

PTBUIU 4.1335, 4^. 4S0D. nlBg 

PTiHnifl leMvg 

32Megi 

Piivili MUeo- 

AGTCll|M8a 0^32MBff 


5Q07K)4HB I 
50it».oas: 
KUlftV'OOO 
KI1T9MW 


53.00 
37900 
7B900 
14&900 
3111 DO 
179.00 


ZENIIUdEMORy MODULES 


MODEL iWr. UPCIMDED 

Z385/33. 2ft, 20. 33E iMsg 

2365/33. 25. 20. 33E. 4Ba23F 4MBq 

Zftsesi ZMng 


KTPAflTI 

ZASftOOME 

ZIU5DDMK 

Z-605't 


PRICE 
99.00 
ISO 00 
lift 00 


MAGHAVOX 


I 




1B BIT MEMRY BD. FOR 296, AT > OK-Wleg fSA 4.0 UM Conwsi. * Nr* 5 H 

Yr. Warn. [iDiMrl, &mrid. 4 Bftnd Memory''Suppom [70S. DG^.LlUfUSA 
EEMS »VEr6alille Splil Memory Arlifressing * Operates w/CPil Speerte Iq 83 MHz* I 
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Circle 1,84 on Inquiry Card (RESELLERS: 185), 




















































































With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM 
compatible, laptop or notebook has never 
been easier. The backpack^ family of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to install so 
you don’t have to open the cabinet of your 
computer. And because your printer attaches 



directly to the backpack drive, you don’t have 
to disrupt your print operations. With the 
backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 
your information wherever you go—^just plug 
backpack Into the parallei printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives work with Windows™ With 
backpack, there’s no hassle. Just sit back and 
enjoy the new member of the family. 


Just plug 
It’s the ne-haf 
to addition 

and play, 
ssle approach 
al storage. 



IVBcraSohJtlan^i 


132 W, Llncdn Hvvy. DeKalb, Illinois 601 IS Telephone 615.756,3411 FAX 815.756.2928 

Call Toll free 800.295.1214 


Circle 169 on Inquiry Card (RESELLERS: 170). 
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FRE|E 

Product Guide 
800 - 298-4727 




to find out about 
the blizzard of 
winter specials at 
PCs Compleat! 



Toshiba Direct 

A Solution For Fvory Computing Need 

Satellite Notebooks 

(Selected Models) 

Model Processor Screen Hard Drive Price 


DtAST^ZDS 

gommu 

IBMtNEC 

TOSHBA 


Shop caid Compare 


1 Don'# Settle for Less I 



S 

J 

Guaranteed Lowest Price 

L-J 



The Best Brand Names 

YES 



SOHlay Money Back Guarantee 

YES 



Never a ReMocUng Fee 

YES 



30-day Price Protection 

YES 



PC Computing Five Star Award 

YES 



Lifetime ro/f-free Technical Support 

YES 



Ff^J^rdw^e CMfip^ 

YES 



FREE Software Installation 

YES; 



Same Day Shipment 

YES, 



Pre-Installed Software Discount 

YES 



All Major Credit Cards Accepted 

YES 



Never a Hidden Surcharge 

YES 



84.96 ShipphiB on Most Peripherals 

YES 



Compaq Authorized lor Direct Marketing 

YES 

j 


Hewlett Packard and IBM Authorized 

YES 



90 Days Same As Cash 

YES 



Low Cost Business Leases 

YES 



Volume Purchase Agreeflieids 

YES 



Customer Satisfaction Is Top Priority 

YES 




Ippcpmpul 

idkikirkl 



800 - 298-4727 

International (508) 624-6400 


T1960 486DX2/50 9.5'Dual Scan 320MB $2329 

T1960 486DX2/50 8.4-Active 320MB $2919 

T2400 486DX2/50 9.5- Dual Scan 320M8 $2879 

T2400 486DX2/50 8.4-Active 320MB $3419 

Business Lease: $65/mo. 

T4700, T4800 and T4850 

A Brilliant color display with local bus video 
A 2 PCMCIA slots (Type II, Type III) 

A Microsoft Sound Astern, built-in 
microphone, audio out port 
A MS-DOS, UltraFont, Indeo video 
compression software, Windows tor 
Workgroups 3.11 and Run Time for Windows 


T4900 

k. 75MHz Mobile Pentium Processor 
4 8MB RAM expandable to 40MB 
4 772MB hard drive 
4 10.4” active matrix color display 
4 1 Type II and 1 Type III PCMCIA slots 
4 Accupoint integrated pointing device 
4 MS-DOS 6.21, Windows for 
Workgroups 3.11, Windows Sound 
System 2.0, Indeo Video, and 
Runtime Video for Windows 




Model Processor Screen 

Hard Drive Price 

T4700 486DX2/50 

9.5' Active 

200MB 

$3429 

T4700 486DX2/50 

9,5’ Active 

320MB 

$3629 

T4800 486DX4/75 

9.5" Active 

500MB 

$4799 

T4850 486DX4/75 

10.4* Active 

500MB 

$5199 

T4850 486DX4/75 

10.4' Active 

772MB 

$5569 



Business Lease: $129/mo. 


10.4" Active Matrix 
Color Display 


T4900 


TOSHIBA 

NEC 

Pentium Power and Unparaiieled Displays 

Versa M and Versa P 


A 2 Type li or 1 Type III PCMCIA slots 
A Removable hard drive and floppy drive 
A Removable screen 
A Integrated speaker, microphone 
A MS-DOS. Windows 3.1, Windows Sound 
System, Video for Windows Run Time 
Hard Drive Screen _ Prict 


486DX4/75 

340MB 

Dual Scan 

$3589 

486DX4/75 

540MB 

Active 

$4729 

486DX4/75 

540MB 

High Res. 

$5099 

486DX4/100 

81 OMB 

Active 

$5569 

Pentium 75 

540MB 

Active 

$5389 

Pentium 75 

810MB 

Active 

$5899 


Business Lease: $118/mo. 

Versa V 

A 4MB expandable to 20MB 
A 2 Type II PCMCIA slots or 1 Type III 
A Removable floppy - add second battery 
A MS-DOS 6.21, Windows 3.1, built-in trackball 




Versa S 


Processor 

Screen 

Hard Drive Price 

486DX2/5d 

9.5’ Dual Scan 

250M8 

^2499 

486DX2/50 

9.5* Dual Scan 

340MB 

$2669 

486DX2/50 

9.5* Active 

250MB 

$3249 

486DX2/50 

9.5* Active 

340MB 

$3399 

486DX2/50 

9.5* Active 

540MB 

$3779 

486DX4/75 

9.5’ Active 

340MB 

$3879 

486DX4/75 

9.5* Active 

540MB 

$4249 


A Upgradable hard drive 
A SurePoint integrated pointing device 
A 2 Type II PCMCIA slots or 1 Type III 
A Only 4.5 lbs. 

Processor Screen Hard Drive Price 

486SX/33 9.5" Mono- mm'Jim I 

486SX/33 9.5‘Dual Scan 21OMB $1429 

486SX/33 9.5" Active 210MB $2179 

4860X2/50 9.5" Active 260MB $2369 

486DX2/50 9.5" Active 350MB $2549 I 



New 

Low 

Prices 


Business Lease: $92/mo. 


Business Lease: $50/nio. 



























































AST 

You Can't Boat its Value 


Texas Instruments 

With Softwore installed FHEi of Charge 


Ascentia 90QN 

A 486DXa/50 Of 456DX4/75 processor 
A 4MB/8MBRAMexp.to32MB 
A 2 Type II or 1 Type III PCMCIA slots 
Mod&f_Screen Hsrtf Drwp Price 

4/50Wtodem3W 10^^ Dual Scan 34DMB $2719 
4/50 Model 343W 9SAcSve 3«e $3629 
4/75 Mode^ 343W 1Q3'Dual Scar, 34aMB $3219 
4/75 Model St3W 10.4^ Active 510MB $5029 

Business Lease: SrBO/mo. 



Ascentia SOON 

A 486DX2/5D processor 
A 4MB RAM expandable to 20MB 
A Removabie hard drive and 
floppy drive 

A 2 Type fl or 1 Type III PCMCIA slots 
Wimel Hart PrlwB Price 

47^d Model 253W 2MI 

4/5fld Model 343W 340MB $2499 

Biis/uess Lb^b: $BS/mB. 


aurCompleBt 

AdvantBgB MuftfmedfB Bi/niffBsi 



Authorized Systems 
^seller 




Ascentia 900H 


TravelMate 4000M 



A Brilliant color display JVfHf 
A 16-bit sound card 0X4/1BQ^ 

A Integrated Pointing device ^ 

A 2 Type II or 1 Type III PCMCIA slot 
Processor Sersen Hard Drive Price 


4B6SX/Z5 8.2'Enhanced Color 120M8 £1379 

«6SX2/50 3.5‘ Dual Scan 200MB 12759 

436SX2750 S.-l'Active 340MB $3099 

4360X2/50 9.5'Dual Scan 340MB $3049 

486DX2/5Q 3.4'Active 4S5MB $3649 

4830X4/75 9.5'Dual Scan 455MB $3999 

4B6DX4/rS 3.4-Active 340MB S4B89 

4860X4/75 8.4'Active 455MB S5249 

4360X4/100 9,5'Active 525MB $5549 



FullMamirndiB 
Mobile Confuting 


CD-ROM Docking 
System 

Transform your TravelMate 4000M into the 
Ultimate Mobile Multimedia System with the 
Portable CD-ROM docking system. 

A Dooble-speed CD-ROM drive 
A 250ms access time 
A Built-in speakers 
A SCSI II connector 



TM 4000M 



TM 4QOOM Shown with 
optienal docking system 

Texas 

Instruments 



NEW Low 
PriCBs! 


Hew Low Prkes on LIE Elites 


LTE Elite 

A 4/6M6 RAM exp. to 20/24MB 

A Built-in AC adapter 
A Removabie hard drive 
A 2 Type ti or 1 Type III PCMCIA slats 
A Integrated trackball 
A MS-DOS 6.2. Windows 3.1, MS \rideo 
for Windows Run Time 


Prae0$$Qf 


KanlDriw 

Price 

466DXZ/40 

9.S'Dual Scan ITOMB 

$2739 

4860X2/40 

6,4'Active 

17tlMB 

$3219 

486DX2/4Q 

8.4' AdJvfl 

340MB 

$3609 

4860X2/50 

9.5‘AcUve 

340MB 

$4^9 

4860X4/75 

9.5'Active 

340MB 

$5099 

4660X4/75 

9.5'Active 

610MB 

$5479 


Busiobss Lease: 


Contura 400 

A 4850X2/40 processor 
A 4MB RAM expandable to 20MB 
A 2 Type II or 1 Type III PCMCIA slots 
A Large built-in trackball 
A MS-DOS, iA/indovi/s 3.1, Tabworks, 
Lotus Organizer 

Dtepla r _ Hard Drivt _ Prlca 

Dual Scan 250Me ” $2459 

8.T Active 250MB $3119 

Bits/ness Lease: 


Contura 400 

COMPAa 


Premium Pertormm<s md Ihik Seim Support 



MOW AVAMUUSLEi 

ThinkPad* 755CE^i 
CSE and CD 

A 48SDX4/100prooBssorw/16KBcache 
A 8MB RAM expandable to 40MB 
A 340MB, S40MB or 310MB bard drive 
A Huge 10.4“ brilliant tmtu (active or 
dual scan) 

A Bu tit-in sound, speaker, microphone 
A Built-in 14.4 data/fax modem 
A I nfra red ports for wireless data tra nsfer 
A Bulll in taleplione answering machine 
& speaker phene 
A 2PcMGlATypellslots 
A Over 15 popular software titles inc^udedl 

ThB^miOmedlB ThifikPadJSSCD also 
melua^: 

Removable full-size CD-ROM dtive 
Enhanced video, stereo speakers, 
MlDI/joystick port and ■vafTH 

lots more muttimedk ■£££■ 

software! 


ThinkPad* 360 and 360E 
Notebooks 

A 4MB RAM 6)^. to 20MB 
A Modular design, removable hard 
drive & floppy drive 
A 2 Type II or Hype 111 PCMCIA Slot 
A TnacxPoInt II pointing device 
A IBM DOS 6.3, Windows 3.1 and 
8 tree titles 

A Port Replicatorand Docking Sfation 
available 

Processor Screen Han) Drive Price 

496SLy33 9.5'Ucno 17DMB $1839 

468SL/33 9.5'Mona 340M6 $2229 

436SL/33 9.5'Dual Scan 170MB $2199 

436SL733 9.5'Dual Scan 34GMB $2653 

43681/33 8.4'Active 170MB $2439 

46651733 8.4'Active 340MB $2779 

486DX2/50 9.5'Dual Scan 340MB $2889 
486DX2/S0 9.5'Dual Scan 54aMB $3259 
436DX2/5D 8.4'Active 340MB $3299 
486DX2/50 8.4'Active 540MB $3639 

ThinkPad* 510 subnotebook 

A IBM 4868L2/50 procsessor 
A 4MB RAM exp. to 20MB 
A 200MB hard drive 
A 7.7'CDiDr display 
A Type 11 PCMCIA slot 
A TrackPoint II pointing device 
A 3.5'externa] floppy drive 
A Weighs only 4.0 iBs. 1^^ 

A IBM DOS 6.3, Windows 3.1 
and 3 free titles 


ThinkPad 755CD 


Circle 190 on Inquiry Card. 



















Surprised? 

You shouldn’t be. After all, Corollary built the world’s first multiprocessor PC and developed the first 
shrink-wrapped multiprocessor operating system, SCO MPX. And we invented the C-bus® architecture, 

the multiprocessor system bus used in 75 % of the installed SCO MPX systems. 

Now, Corollary is introducing a new multiprocessor standard, C-bus®n. 
Licensed by over a half-dozen major system manufacturers, C-bus 11 offers 
greater performance and memory addressability. 

Corollary’s mnltiprocessor Pentium™chip systems are available from our 
extensive value-added distributor network. This open systems approach enables 
you to order systems “custom-built” 

for your application. / ^ I ^ | j A ~ 

Remember, real multiprocessor ^ ^'— *— ' * 

computers all have one tiling 2802 Kelvin. i^ine.cA 9271 4 

m common — Corollary. aoo-338-4020 Fax 714-250-4043 in Eernpe +32-3-825-37-94 




BRAZIL -^55-21-445-2727, CZECHOSLOVAKIA -p42-2-31 1 -8585, GERMANY -1-49-6214-108-168. -^49-211-50-840. HUNGARY -p 36-1 -116-9450, ITALY -h39-75-500-4625, 
JAMAICA -h1-809-929-73%, NORWAY -i47-55-299-680, POLAND -1-48-2-642-5262, RUSSIA +70-95-216-4656, +7-812-218-0450, SAUDI ARABIA +966-1 -477-1650 
SOOTH AFRICA +27-11 804-3772. SPAIN +34-1 -467-8210, TAIWAN +886-2-717-451 8 . UNITED mm EMIRATES +971-4-221-338 


©1994 CotDifary. Inc, All trademarks aod copyrights acfmowledged, 

Clicle ^78 an Inquiry Qartl (RESELLERS: X79). 








Mi IHROOGH APPyCAM A! 1M Of AlPHA 
ON A Nfn PfM POWfR IIION. 




business 


No matter your application - from 
^ CAD to Multimedio to general 
you can blast into the 
ionosphere on an Alpha powered Mach 
Personal Power Station. The award 
winning Mach family from NekoTech 
starts with the world's fastest 
processor - the 64-bit Alpha from j 
Digital Semiconductor, a Digitol _L 

Equipment Corporation business, and ' . 

pushes it beyond the envelope. NekoTech's 
Mach series blazes through Windows NT™ 



applications with speeds starting at 166Mhz 
on up to 275Mhz. Which means you're 
going to spend less time staring 
at your screen. And more time looking 
at results. Alpha powered Mach 
Personal Power Stations run ail your 
favorite Alpha compatible Windows 
j NT, as well as other 16-bit 
Windows and DOS applications. And 
best of all, they're priced to 
compete, starting at just $4,595. 
Call NekoTech today to learn more. 


Nekp^ 

iBvcflJurv 


Irvine, CA - 714-580-0055 . Hampton, NH - 603-926-0300 

© NekiTgdi 19^4, Digital and ihe AlphciG«i«rqticin logo registered trademaiks of Digetal Equipment Corporation. Wrrtaows NT is □ trodemork of MicrOioh Cotporotioft. 


Circle 243 on Inquiry Card. 





















nRsr SOURCE 
FOR MEMORY 


LAPTOP AND NOTEBOOK MEMORY 


AST 

... ^ TtucikPadjTO 

a.Vttt , ., „ ..f3S9 ^ ThinkPad I 

... 

stmB... 

m.. 516'M 

lCK\i&. 

Pimf jSskc VJSSL f^E Fins qMD ..J1B5 

.$62^^ 

COMPAQ 

» Conlurfl Aerei 1/25, 


IBM 


I AsctntiaJ^OtJn 
ir Ascentia FJOOn 
Bnimraifife 


I ThinkPad 7W), 720.755 
andCL57SJC 


n ThinkPad 7|ffr 


(^oiilurj 5/20. i/Z5, i/2Sc 
mt (iJijtnrj W niLni-b 


{jfiniiLini 1/25,4/25a. 4/35c 
UERllh.' 


lTEUle2Ch35;i5c.25p 


4MB. 

SMB. sm 

4MB___ills 

SMB __ sm 

4MB... -....*185 

avlB_i3£9 

4MB.ttfi? 

__ %m 

4MB.... sm 

am 


1.40SK. >i33S3£. PS/Snif Ifl2 


aMB. 

4Mfi 

. 

Eif,n 

KMH 


e6mr 


iMB 

(im 

HMH 




t/WW 

4IV» 

4MB 

(FTtF 

S.MB 

..(315 

4MB. 

.1146 

H,MB.. 

..$288 


l6M0... 
4MB. 

16M1J- 


4MB... 


-im 

-5349 

^*729 

-Sifio 

am 


STANDARD SIMMS 

30-PIN 

lx3-71)115l.3dyLMlJ) .'.36* 

Is^-TOnsiSiW...-.." 31 ^ 

i X 9-7D11S mil. 

l6x9-70nsn6Mli)...^'595 

First ©ounce Inter 
Includes Instatbtl. 

72-PIN 

512x36-71teUMBl ..,'71 
U36-?Oris (qH»f,„7l4S 

2 X l6-7Dns ficita’F^..'295 
4x36-^[tm.J555 

national Ahvays 
on Instruotions! 


NEC 

I UltraLhe ksa ldH mmfcln 4MB...__ iljW 

SMC..... %m 

tHAtltMlir& m & KIK TKihta) ItiMB 0.3 VF_5619 

Texas 

Instruments 

Tnm-l.Mali! Am (nfl mudct!] 4MB....S IB? 

IhMB..-..51189 

TosKifoa 

T2J)00.2000SX; Hie IMB...S 1*9 

T22JOOSX. T1 aOO Series 8Mfl.._. J529 

I T3400 4MB... 5185 

SMB.(559 

7440(11, Thm jHilebJ 4.MB.._...(3 79 

SMB.-.(.559 

ms. ...-J675 

I T190Q, T450Q, T4W)0, 4MB tJi V)...(199 

T4700, ist\ m!^\ SMB (5-5 VI.(549 

mu GiVj.(759 

Zenith 

Z-Npie 425 Berte 4MK (3.^ V).(155 

sMcaivi__ sm 

I Z-Star 4Mi5...„._._(199 

SMB.. ^(369 


PERSONAL COMPUTER MEMORY 


AST 


m ptmiiiiiitcixp/iod, 

a\iB SOl5(i5^0CH..,-.(3O9 
51VIB 501567-(»L.. (1,007 
PjiiinmFaMTt-:S^ 

4Mh W11594)01_(190 

l6Mf5 9911594)05.(712 

Bram .ySB-SX. ,536 
iMB 9|)jl5l0-00:.(88 


16MB 501566-W! ....J6.K 
64MB 501 S^e-OOli 1.999 

8Mfl 50]159-tKE_i,357 
52Mfl 5011594KH..SI220 

4M(S 5005 10-0{R1....( 195 


ISrjtth yi5s 

iMC 5007104)04.(89 SMB 5008:144)02....(304 

Adir-sKikiHr! Pliti 4H6E1K/53; DX2-50; [>X2-66 
4MB 90l[6S.O0L.„..il79 8MB 500824-001 _..$30-i 
Ailvaiiuinie! and AihTiinagei Pra S86SX/20: '25, Braws S65fi 


iMB 500%2-an.„... m 

KMC 50(PJ624)t)2..._. ...(272 


Advanui|yfl Pro 48fiH!£/35: Si/25 
Braw LC, LC II, and 

i.MB 5009874101_ (86 

4M11 5«19874)(I2..._. —.(159 

tfc.Mn 90(W«7-0M.,.-.i949 

32MC MI<mT4!05.(1089 


DELL 

OltUpk-x ME »iid V treidtfls, hiwrlidFje SE ruidds 
PerfcmtaiHe L Mi and T nxideb 

4MB 5]CP5.525..._.(159 I6.MB 310^3327-.i5W 

Power [tskiofi and Ijjwr Profile Ptw Desklojv rtwdtdii 

4MB 5104507___(If/) 

KiMB 330^2^9 ...„...i609 



FedEx 
Economy/ 
Two-Pay- 
Service 

1)^10 31^6, 


Federal Eaprcsa 


COMPAQ 

I PresarIn 5OU. 700 and')DD yiris 

4.MC 1475424)01.(159 SMB [475254M)l....(3t9 

IfiMB 1475244)01.(549 33MEt 147525-001..(1019 

Proljnea 5/25si 3/25ns 

2.MU N1753^00] ...-. m 

«M11 141742-001....(30*1 

I |»tisacli> 600 atut HOD swlis. Pmljnea 4/25.4/33.4/50.1/66 
Prolinei MT and Proljnea Enhanced sries. PrcSii^ia V!5l 
Lm 141685410].(95 

4 . MB 141684^001. (|79| 

5. MII [41685^001..S30') 

DeskPro 20; 25,3S5- 2llt, 25e ^ 

I MB MthluJe 11.5 J 31 ‘001.-..(62 ^ 

4,MB.MadiiiF 11.51324101...(192 

Dffiklhii 386fi/](i 

J MB .Module 113616-001.. _,562 

4MB Module IJ 2534-OOI.....(194 

4M& IkKiTd 1136344101 _1259 

tekPuj .V25I; 3.31. in.m 33k 2S6fJ. .3S6ti: SV20; 

2dN, SwieinPro IT ami M Seflis 

1MB 1l86fl8-(l01. m 2MB 118689-001 (95 

4MB UB(/J{1‘(101^(I70 BMB 118Ff77-a01 _..(356 

ttekl'in .5S6-,3.3.486-3.3, Stolen iPrti atid S^ileiiiPm Ksmis 
2MB 115144-TOl.(109 8MB 116561-001 ...,(576 


HEWLETTPACKARD 

486 M. Ml, fi. and .XM mnieh 

2MB n25«14_..._.(95 BMH tr2l52lL.-._.i354 

iM0 D215^.,....(179 16MBrJ267fiA.(611 

^'reini V12. Xli XL', M2, N2 ajid X.M2 iiKdels 
NasenET LM, LT and If maMs 

4.MB L)2974A..(179 8MB »2975A_.(356 

16MB 022974_(609 .32MB UZ^.(1153 

IBM 

I 300.500 and TOO seris 

4M& n/a..._i[59 16MB n/a_._...i509 

I ValurjHind iVEfomiaiBC iiHulcb 

4MB 93G92III w 73G31il. (179 

8MB 92(17530 x 7.3G5] 12__(154 

PS/2.3SS)t IS. m\ 5(K. 55S)i; K. 65SSt. K. 70. XSlatlnn 

JMB 6450604. W 

PSA'afuepntnil liti mtideh 

4MB 34F2911rif87F997T...Si 79 

PS/2 1)0 XP 95 XP. P75 (|MiR) 56. 57 tail incekb) 

PS/1 [jpiflikiUK. bsiimla!, lispeft models. PS/1 Pm M2123 1 

4Ma 645012!t.(169 UMB 645011C.(356 

PS/135S!t K. 4OS.1;. PS/\'aEijqtfflnl 1 

8.MB 6450129..,...,.. ii% 


IBM« continued 

FS/280a2I;A3I:4I6 

4MB 6451060.$191 

lit|iiinsl[Hi ijoardi fur PVJ *0286. hasd inudkib 

4-16MB W/4MM 6450609 (use 72inn F...„....J2‘F9 

tlsijaiedufli tmuftfc kif P5/2 80586 hused nuidtls 

2-14MB w72.Mfl .34F3077 (use ...(205 

4- 16>1B W/4MB 543311 (use ll^]n) ..(399 


NEC 

\mi^ 425.413, 466 

4MB 410- I2t!ttt,..„,(l4i( 16MB 410-12003 (559 

Ready 425 . U5 

4MB n/a...-.(148 16MB n/a..(559 

RHwrMaii! 3S6Hi/20i: I6i; 251,486/50j: 33F 

8MB ()Pmo-3IOl_(304 

PawMabe SX Plus 

2MBB(nnl ll/a_(215 

iMH&iani ii/n. (299 


ZENITH 

Z-KO-i-, Z-Stallan Sl^.SEn. SIl Sn. Ll£h. Dh and Xsi 
Z-300/400 Series. Z-42ikHC 2^2*^ 2r4,33/QX; St 


4MB MK-IOC.-...-(179 

16M& MK-90.-. -.-(610 

Z Seied lOOixtIeb 

4M& AME'CWTO_(179 BMB AMEWl .._(154 

ZeiUih Z-.3ii6/20; 25; 33,33E 

1MB ZA.3800ME. ...(49 

4MB ZyaOOMK_(179 


LASER PRINTER 




BP Lasers 4L 


IMB 


$48 

HP Lurilri I1F* IH. Hip 

iiin 



2MB .33475B . _ 

(95 

4MB .33477B.- 

....-069 

HPUsfljHfl.im 




2Ma 3i444&. 

(95 

4MB 35445B._ 

— (169 


IIP Ijseijrt m, 4,4M. 4Si, 4SiMl ,X1300. Itetkjrt I2fl(te 

(MB C2»6.3A....-.(48 2MB C2B6M_(94 

4MC inOfi^A.(174 8MM C2 i066a.....(319 

HP Lasei^t 4P. 4MP CXi|x Usefjel 

2M1) CllllA. M 4M1! C.3L12A.$179 

HP lleskjet 500. SUOt; 521). 520C, 55(M; 560. 569(' 

25£ilt 2Z707B____(40 


■WIAIL OR FAX ORDERS TO; 

(714) 448-7750 • FAX: (714) 448-7760 
Compuservt? Address: 75151,2421 
First Source Imemational 
7 Journo • Aliso Viejo, California 92656 


HOURS 

Monday - Friday • 7ani - SpiUt PST 
Saturday, 9ani - 3prn (orders only) 


Call the Upgrade Experts 

ORDER NOW 
800 - 515-9866 

International Orders Call 714-44S-7750 

Circle 163 on Inquiry Card (RESELLERS: 164). 



■ 100% GUARANTEED 

Memory Guaranteetl - 100 % 
Compatible tn famr bt Sc bmcdon 

■ UFETIME WARRANTY 

On all Paragon Memory pro<locts 

■ EASY TO INSTALL 

All products user installable, 
installadon instructions induded 
with most memory products 

■ free SUPPORT 

Free technical support & direct dial 
Lines for immediate response 

■ SPECIAL PRICING 

Government & educational pricing, 
special volume pricing 

■plus . . . 

Overnight delivery available 
No surcharge on credit cards 
Corporate PO^s, APO/FPO's wdcome 

Cal! for any memory 
upgrade not listed 


CALL NOW 
FOR YOUR 
































































































































SOfTWA 
FOR SCIF 


PcmerSt:ation32 


MicRosorr fortran 

POWERSTATION 

Develop & run Fortran programs of virluoll^ ony size 
& mrnpbxHy with MkrosoFt FORIRAN PowarStoHon 
family of 32-bit development systems! Migrate 
Fortran coda from other ptotforms with little or no 
modifkotion! Get onporolley price/performonce! 
Save time in code development and mointenonce using the Windows integrated 
development environment. Coll tlOW to order or request o FREE Test Drive Kill 

DOS & Windows price. $339 

Windows NT price.. *$519 


MICROSOFT^ IMSl^ 

MATH & STATS LIBRARIES 


Complement Microsoft FORTRAN PowerStotkin with 
Microsoft IMSl mnthematfrol and stotisficol 
libraries! Seomless interfote with FORTRAN 
PowerStotion allows you to port Fortran code devel- 
oped on other platforms — including rails to the 


IMSL libraries —< to the PC. 1,000 precoded, tested, robust routines. Reduce 
application development tim^ by using the extensive online Help. 

DOS & Windows price *****.. $495 

Windows NT price.. * .$495 




Optimized tar Mkrasoft ■ ^ I 

Visuai Ci-r Campikn 


IHSl C NUMERICAL AND 
GRAPHICAL LIBRARIES 
from Visual Numerics™ 


Save 75-95?^ of source cade development. 

Mathematical, statistical, 20 and 3D grophi' 
cal subroutines wrilten in C Includes full online documei^totian with hundreds of 
(opy-and paste code exomples. FORTRAN libraries afso cvailabk. 

Windows NT price ...$1,149 


Research Statioit* 

FOR 

WINDOWS™ 

A single framework for all lypes 

of electronic date-text, graph¬ 
ics, images, video and voice. 
Access, combine, view orsd man¬ 
age data from many saucces; 
automate routine tasks; track, 
exchange ai^d present infarmolion in one integ rated environment. 
Windows price *, *..*. *.$995 


^r^PV-WAVE 

Effectively manage, analyze, 
explore, interpret, and visualize 
your most complex equations 
and lorgest data sets. Solve prob¬ 
lems, uncover and convey more 
knowledge using integrated 
numerics, statrstics, molhematics 
and advanced graphics, including 2D, 3D, 4D, animation, can1ou5, meshts, 
surfaces, overlaid plots ond much, much more. 

Windows price . *. *..... * .$969 


STATfab 


NEW 

Version 

2.0 


Explt^-e and analyze your data graphi¬ 
cally with STATM, n powerful statistical 
tool for doto analysis with user-friendly 
point-and-dkk anofyss and interactive 
exploratory graphics. STAT/oA includes 

descriptive statistics, factor analysis, multiple fegression, clustering, powerful 
sifflistkol mapping, un integrated dntn dictionary, flexibb import/export (Q-nf, 
ODBC) ofid more. 


Windows price 


.$595 


Easy-to-use survey software for Windows 
that makes it easy to design, odmin^ter 
and analyze survey data. Questionnaire 
design automoticolly creates validated 
doto entry screens. Includes ramprehen- 
srve descriptive and multivariate sfafistics including rarrespandence analysis, 
t tests, multiple regression and easy-ta-customize graphics. Lexical ano lysis lets 
you process open-ended qusstinns. Disponible en version frnncaise. 

Our price *.*.. * *.* * • * • *$595 


To order or for more information call 

K800.622.3345 

ask for our free 116-page catalog with 
more than 1,750 products! 


Resellers call 1.800.622.3320 
Tel: 312-486-9191 Fax:312-486-9234 

Scilech Inramotional, liic. ?5?S H. Ebkm Avgnije, Chkogo, II60647-2003 

Cirxjle 180 on Inquiry Card (RESELLERS: iSi)* 
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4MB SPECIAL (30 DAY ONLY SALE) 

4MBX9-70NS 30PIN $127.50 / 1X36-70NS 72PIN $152.75 

(Limit 48 per Customer while supplies last. Prepaid Only) 


HARD DRIVES 


AU PRICES REDUCED! 
OUARANTEED LOWEST HARD 
DRIVE PRICES 

^Seagate 


MOon 
ST3290A .. 
ST3391A .. 
ST1491A 
smssA^ 


sm 

. 2A0MB 
.. 340MB 
„ 420MB 
- 54SMB 


spno 

TYP! 

PRXZ 

1 15MS 

DE3.5* 

SIX 

1 t2AA$ 

DEIS* 

5218 

1 I2MS 

DE3.5* 

5236 

1 I2MS 

DC3J- 

5268 

1 10MS 

SCS>-2 

$678 

1 lOMS 

SCSI 

5668 

1 9MS 

SCSI 

516X 



wawjc 




ST3600N . 525MB 

SI3I2O0N _ IOlXIMB 

Sn2550N _ 210QMB 


MODEL SIZE SKED HPC flia 

aA210A __ 210MB ISMS 0£ 51B9 

CTA340A ___ 340Mfl I2M5 OE 5198 

CFA420A _ 420MB 12mS CE 5209 

CTA540A . 540MB I2MS DE 5268 

CFABIO __ 810MB I2mS DE 5498 


CFA1060A/S ^ 


1060MB lOMSDE/SCSl 5558 


M^^tor 


7290... 


_ 290MB 15MS DE 5178 

7345A ___..._ 345MI 14MS DE 5197 

7405A . 405Me 14MS DE 5228 

7546A._™_ . 549MB 12MS OE 5288 

32S WESTERN DIGRAL 


1210 .. 

2340 _ 


-212MB 13MS 3S*D£ 5168 
.340MB 12MS 3S*DE 5198 


S4SO ............43SMB ISBU 3.S-IM $S1B 

aS40.-S40MS ISBU S.S**IOB ISOS 


COPROCESSORS 


80386 AAACHlfCS: 


X387 l6MHx. 

538 

80387 20MHi _ 

566 

80387-25MHI _ 

559 

W387 33MHt_ 

569 

80387tW __ 

576 

80307-5X16.-. 

538 

00387 5X20_ 

568 

00387 5X33_ 

566 

XaSTSL 

179 

83D87 33MHL. 
Mr™ 83D87 60MHZ_. 


iny 


80e8MACHNCS: 

80e7-35AWt . 538 

8087-2 BMHt . 544 

8087-1 lOMUx . 578 

80286 MAO*«S 

80287-6MH* _ 519 

80287 4MH*„ _ _524 

80287 lOMMi _ 549 

80287 A _ 548 

80287-AT _ 578 

.524 83$87 25MKZ|SX) .539 
. 548 83587-33MHZ ISJQ. ... 544 


CPU'S 


iny 


60486 0X2/50_5181 

00486 0X 2/66 _5218 

80486 SX/25- 578 80486 0X4/75_5518 

80486 SX/33.- 598 80486 0X4/100...- 5548 

e0486 0X/25 . 5138 PENT1UM60_ 5468 

80486 0X/33-.„ 5158 PENTIUM 66. $574 

80486 OX/50- 5298 PENTIUM 90 .. 5698 

CPU COaiNG FAN . 59 


386 to 486 CPU DOUBLERS 


CVltx 


C««npaNU*«i6i: 

052 CooiryKilUa.UNibMiiftfiyStedaWMaAai^ 
EmrT.MiB - . 


a4860Rx»-16/32 .. 

Cx4860Rx>-20/40 . 

OU860Rx*-25/50 _ 

a486DRx»-33/66 .. 

Cx486SRx»-20/40 .. 

Cx486SRx*-25/50 .. 

486DIC40 .... 

4860103 ____ 


. _5238 

. $248 

. _.$288 

. $334 

. $224 

. ..$250 

. $118 

. $99 


800-982-2925 

For U.S. and Canadian Ordors only 

NOURSi M-r SAM-SPM / BAT 10ABB.3PM PST 

nCHNICAL A CUSTOMER SERVia CALL: 

(702) 294-0204 

PiKCHAse onoeiis t, international orders 

FAX TO: (702) 294-1168 


UPGRADES 


Evergreen 

Technologies 

IMPROVE PERFORMANCE 
UP TO 500% 


MAOONBTm 

286I6-I6MKZ) _ 

386SX 16 &201X2) ... 
386SX 25 MHZ [X2)_ 
386SX-33fnhxlX2).„ 
386DX 16 & 20 {X2) . 
3860X25A44Z(X2).. 
3860X-33 ma (X2) . 
386SX16MHZIX3)_ 
386SX20MHZPC3). 
386SX 25 MHZ (X3). 
386DXI6&20(X31. 
3860X 25 MHZ (X3) . 
3860X 33 MHZ (X3} 


UPGIAOE 

OBM 486SIC2-S0MHZ] . 

(TISXIC2 20/40 MHZl __ 

BBM-SIC2 25/50 MHZ) _ 

0BM-SLC2 33/66 MHZ) ...... 

(nSXL2-20/40MHZ)._. .. 

(115X12-25/50 MHZ) . 

OBM B.IXjHTNING- 33/66).. 
OBM I. UGHTNIN016/48) . . 
(«M 6.UGHTN1N&20/60I.. 
(KM I UGHTN04G-25/75) 
(IBM B UGHTMNG-20/609... 
(IBM I UGHlNING-25/75).. 
(«M B UGHTNING-33/99).. 


ptia 

5238 
5218 
. 5318 
.5358 
5248 
.5318 
. 5478 
.5418 
.5458 
- 5478 
.5398 
.5478 


FLOPPY DRIVES 


LIQUIDATIONS 

360Kl/2HT|5*l/4*), . $24 

1 2 MB 1/2 HT (5-1/4') . $39 

720ICl/2HT|3'l/r) . $19 

1.44 |31/r) . $39 


CONTROLLERS 

884 

2 Hard OiuH MFM .. 

». $69 

8Bl 

2HardDrMnRU . 

569 

16 BB 

Hard and Floppy 1.1 liVDrUovt ...- 

536 

SCSI 

DTC-3280 iSuppo>« 7 iDvti)... 

5139 

SCSI 

Adopltc I742A32BITE1SA, ... 

5618 

SCSI 

Aiioptmr 3843 BUC (VIB) 

5349 

SCSI 

ESN 

AdapMc 1542 a Bin Moiitring IB _ 

DTC6282 26 CS01 ____ 

5214 

.5149 

DC 

Hard only 1684 

59 

IDf 

Hard and Floppy w/IO — 

• It 

. 59 

Cobitt 

Herd 0rl¥t... 

Cobtti 

Hard ond Floppy 

_ 514 




MEMORY BOARDS 


BOCA AT PLUS 

16 Mt mEmOBY BOAAO FOB 286,386 
OK-584.00 3MEC-5150.00 
4MEG -$238.00 BMEC - 5398.00 

BOCARAM/2 PLUS 

Far P5/2 2 Id SMB (um IM£G SIMMS) 

3M8 5I98 4Mi-5a68 tMB-$438 

2*8 MB FOR PS/2 50 & 60. 

2MB 5119. 4MB51BS, •MBS34B 


SIMM 

MODULES 

CALL FOR CURRINT PRICiS 
30 PIN SIMM MODULIS 

OtSOPnON lOONJ MNS TOMS BONS S3NS 40^ 

256X9 59 512 515 517 

IMEGX3 535 537 541 549 

IMEGX9 534 539 $40 546 564 

4MEGX9 5129 5144 5148 

I6MEGX9(360«1 5668 


$64 2 

578 ■ 

I 

I 


73 PIN SIMM MODULIS Z 

512X36 2MEG 588 594 5108 Z 

1X36 4MEG 5148 5156 5198 ■ 

2X36 BMEG 5302 5309 5378 | 

4X36I6MEC 5578 5588 $611 ■ 

8X36 32MCC 51175 51275 ” 

16X36 64MEG 52695 52795 I 

WB HAVE THE GUARANTEED ! 
LOWEST PRICES CALLI E 


CACHE i 

MEMORY j 


MEMORIES FOR THE NEW YEAR 


D 

-RAM CHIPS 


DCSOBFTKIN 

120NS 

lOONS 

SONS 

70NS 

60NS 

64X4 

$2.25 

$245 

$2.95 



256X1 

SI 85 

$2.40 

$3.00 

$315 

$3.20 

256 X4 


$5 45 

$595 

$6 45 

$695 

1MEGXI 

$4 40 

U90 

$575 

$6 45 

$675 

1MEGX4 



$26 00 

$29.00 

$34.00 

256X16 VRAM eWE) 



$4900 

$59.00 

256X16 VRAM (CAS) 



$39 00 

$4900 



12iu 

15ns 

20ns 

25ns 

8KX8 


5.95 

5.45 

4.95 

32X8 

18.00 

8.95 

7.75 

6.55 

64x1 


10.95 

7.05 

6.95 

64x4 


10.00 

7.95 

6.95 

16x4 


6.95 

6.45 

5.95 

128x8 


54.00 

34.00 

27.00 


Momory 

ft * ■■ ■ “ • AAMAAAASr 


AMBXA FnlwpnlD 486. Hindb 486. 
Sprmki 486 (jmodili) 


4M8 N/A 5178 

I6M8 . N/A 5648 

2MB 93F9935 58B 
4MB .92F9694.5I78 
512K .. 30F5348 535 

2MB 30F536O IBS 
PS/3 35SX.I5^40SX7OE6l.06l. 121, 6^4 Bni 6450609, 34F30II ; 
34F»77, 502.55SX. 653SX. P70.55LS. 6515 X SMot 
I20A1X . . . IMS ‘ 


PS/I ar*! 386/5X12121) .. . 

PS/2 30/286.25/2B6. A^n ltd 1497259 . 


PS2 50, 501 S5SX. 60, 635X . 2 8MB . 1497259 . $I9« 

2-16MB 6450609 $368 

PS/1 CoRiwhcM. EMar*ot» 8 ti^ modtA «43, a 44 8 PS/VoiwqpolnR 

oBimdJLMpfOaiMnM .. 4M8 9649290.5174 

I6M8 9649291 5598 

PS/27aA31.A61.521. B6I. PS/I ConRukint, 8 b.p«t 

•aUiil1.4l3 8«1APS/VdLN|xar«Cui«wll48 64S0603 539 

2M8 6450608 . 589 

PS/3 35SX, ISc 40SX. 55SX, 116SSX. .. 4M8 . 3442933 5168 

PS/2 90 XP. 95 XP. P75 |Paiol 56 57 {oR 71 77. PS/1 Plo 2123 

__ 2M8 6450902 ..SM 

PS2 90.95 XP. f75 |Pain) 56. 57. (oR PS/1 ContulksK. CiMnii<i Ej^ 
>II.Al38.IAPS/t P>o2l33,5S/6000 4M8 6450128 5)74 

8M8 64S0IX.5338 

PS3/2 3S$11140SX . BM8 6450129 5338 

P52 7l7«and8a» - . 2 8M8 6450605 5297 

32I<TIOAXOS 3-t4M5 3443077.5325 

32llTtOAIIOS 4 16M8 3^3011.5318 

4S/280^A21.A3I.A6I 4MB 6451060 5188 

PS/280041 . 1MB 6450373 . 578 

PS/360llt;3ll. 131:321.081,161 2MB 6450379 594 

4010 II5C/600Q|16M6| y6B. 4033(32Mi] )I598. 4036|64MI| 15398 

IBM Laptop Mooiery 

n««%)od300.Nr6mTfalia 2MB 33G9288 5121 

8MB 3309269 5366 
IkMfjod 330. 350C. 360. PS/NOTE BMB 6060378 5331 

I6MI 6060379 5647 

n«6(»d 500, SIOCl 2618 - . 4MB 6)89098 5)98 

6MI 8)89099 5388 


MEMoiY paXTE PBia 

OMlfira 286E. 381X; 20E; 23, 25E )MB 113131-001 559 

4MB 113132-001 5188 

DwIipto 3865 .. 4MB Board 113634001 5254 

4MBMocU» 112534-001 51BB 

DMl<»a3e6 30E.25E _ 4MB 113645 001 5238 

OMlsm 386/33/331. 486/25, 

331.501 $y«Drp«« 2Me 115144 001 5108 

BMB 116561-001 5378 
32MB 116568 00111458 

SytiBivro. _ 6 SKT EXP EEC W/2M8 116569 001 $268 

Canpoq'M* .. 2-64M8 129160001 5)88 

Omhn 286N, 386N; 386SX/20. 20N, Poftibb 486c, DM^yoM . 
SyUviVralTSDriM l29)60-C0l,P>oSi9«)IM8 118688 001 549 

2MB IIB689O01 5B4 

4MB 118690001 5I6B 
8MB 128877001 1348 
2MB 141738 001 188 

BMB 141742001 1318 
.2MBModub 141683-001 594 

4MIModub I4I6B4O01 1178 
SMlModub 14I6B5-001 1338 
16MB 149320001 1684 
32A4B 149147 00111524 

—. BMB 149911001 1388 

.8MB 141685001 1348 
I6M8 I 4932CF001 1648 
32M8 149147-00111498 
16Xa 149949001 1698 
.32M8 14991200111398 
64MB 149913-00152698 


Prol«o3/23*25Z . 

Prolina 4/2511.4/33,4/30 ... 


OwfcNo 3/60, V66M . 

ProMgna PC Sorvv. 486/33/66 


P»ob»^ 5/60 __ 

froliirt 100 5/60 .- 

PWiltani 2000 4/X. 5/66 _ _ 

Probirt 4000 4/50. 3/66 . t28Mi 14991400155600 

CGwpflR Lcptap A NGlcliGGk Mcaiufy 

Can(«lD486 4Ma5t88 eMI5358 I6AIS1698 


C«»«m320.325.C 


aSTSX 

nwBpad 700,700C, 720. 720C 750C 


la(DDf> N33SX. L40SX 8 PSNOn 182 
l405X.r5NOTf 182 0NIY 


4MB 07C1420 .5208 
BMB 07CI42I 5378 
16MB 6665109 5898 
4MB . N/A 5188 
SM8 N/A 5316 
2MB 92f8804 5108 
2MB 0701826 198 
4MB 0701827 1188 
BMB 0701828 5418 
2MB 7940999 19B 
4MB 7941000 5114 
BMB 7941001 5338 


noooiz/u/a 

TIOOOS€/l£/» 
T2000/T2000SX 
I200OSX/TI0OO l£ 


YlneutoA S NoHltaok a«o33»ii 

TOSHIBA Z” ^ 


n200X£ 

11600 

T2000»I/T2200SX/T1800TI8SO,C. 2M8 PA2000U 


BABTt 

4A83IIU 
PA8313U 
PA83I7U 
PA8314U 
4A831SU 
4A8306U 
2M8 PA8302U 


$29 

173 

573 

1188 

1338 

198 


139497001 
139498 001 
139499-COI 
146520001 
I4652IOOI 
146532001 
110235001 
110237-001 
118X3001 
116304001 
118X5001 
117081-001 
117081-002 
117081 004 
121125001 
121125002 
129769X1 
129769 002 
129769 003 
129769 004 
142337 002 
142X7003 
142337 004 
190532X1 
190397X1 

LAPTOP A NOmOOK MIMORY 

MEMORY PAETf 



T44X SA SXC. T64X SXC DXC 


T45X. t46X. T1900C 
I 33Va.TS| T47X 


2M8 4A830BU 

4A4B PA83IX 
2M PABX7U 
4MI PA8309U 
2M8 PA83ISU 
4A4B PA83I9U 
3M8 rA7137U 

PA20060 
4A2007U 
4A3008U 
PA3009U 
PAX19V 
PA3020V 
462021V 
4A2003U 
4MB fMQMi 
BMB rA2009U 
t6MB PAXIX 
32MB 

4MB PAX12U 
BMB fAXIX 
16MB rAX14U 
2MB 4A8XIU 
2MI 4A8304U 
BMB PABSIX 


AST 


Mamory 

MCM08T 


4ARIS 

4M JOliaOOl 
BMB S01IS9002 
)MIB S9) 144003 

AOVANTACt 3S4U/3025. NO SX/2S 

MAVOVm__ 2Mt «0H2O0l 

IMI 900463-003 


1198 

1398 

11X 

IIX 

SIX 

StBB 

SUB 

1198 

IIX 

519a 

5184 

I1IB 

5238 

5258 

5698 

5198 

5399 

5758 

1123 

1198 

5358 

1698 

11548 

1198 

53U 

1858 

194 

SIX 

5418 


lia 

X5I 

1708 


1341 

lira 

17W 


OKpcaXHoMbaaii 


E(»an 4A3 NoMbooB 4M8 

Epion4*SL/ . 2MBMad 

EPSON 25C NdMxialt 4MB Mod 

E«M«T«n^lX,lXX . 2M8 

Er«r«a Corrior _ 2M8 

OaM»«y20XNeDwi425 0)a/S)a 4M8 


ft POM BA 
PI40MU 
rtPOM^X 


SI74 
5318 
517B 
5XB 
5718 
573 
5218 
579 
IIX 
5198 
579 
599 
5178 
598 
12X 
SIX 
12X 
5388 
18X 
1178 
1348 
1718 
IIM 
1358 


20X 486 

CfidlSX 

C<idl45XX 

GoidUarGS5X.386SX16 

NaSIXNoiMnaB 
Nai3IXNQtM>MB 
PcKlntdlal, Ma^Kwoi. MnoJba 


Safiyo17NB.I8)«6ZEOS 

S)io(p62X 

Slicirp 6640,6781 A6«i A7B5 ~~ 

SNiip 4700MZ-2X . 

Sbarp 8X1 Ccfentar . 

TITT7raBnjto20X... 


. 2A4B 


. 2MB 
4MB 
2MB 


2M8 


A8X771 
4808781 
00160 
00263 X SIX 

5188 
51475 
5168 
5781 
5X8 
5168 
598 


1 SOXSICWINSX 
i40X, 

Wt<IOX/25 SX/16 SX35. 0X3/X 
tW2/X __ 


52»7 
62X203 
N/A 

N/A 52X 
3120^X104 5299 

3123-K1W 
N/A 
N/A 
a8AI6S 
SNM002 
SNM004 
MBC^aM£M2 
OE62IB 
N/A 
0471 
N/A 

1MB 256KX^1I 
2MI 2366996-0X1 


5399 

IIX 

5198 

564 

1195 

1395 

IX 

178 

1 )X 

SIX 

13X 

ITB 

186 


2581265^X1 SIM 
AVAUABU 117X 


40VANrAGf 4tO 4M0K/33.a/21. BUVO 

1C 6/215, 31.135 900:4-440. _ ^ . IMI 100987801 Ml 

om J009I7801 1164 

I4MI 900417 004 1971 

4»NUM3U/15U.3iri 

3MSVU.30139 ... . .. . .... IX B07IO-003 141 

tX 9007W-007 Ml 

ADVANTAGE 414/21; 33.334.9X20. UOVO 4/33. 414/31; 

NEMUM 4/39: X1L IE 4/33 _ 3M 100711004 l6l 

3Ml 90O7n'O0S 161 

AOVAMACE 414/29.33,3346X307GWBI7HMLM 3/336 X. 335 9X640: 
4KMEM mmi. 414/296. 2SIE. 33,33TE. TttMKM 1386/33: X. 414/33. 
4I6SX/20 

- 4/31 - _ iwl 90a7R>«04 1171 

IMS 900710001 1341 


1)71 

1748 

SIX 

$741 

IIM 

1141 

Mil 

1311 

1341 


Las«r Printnr Mamory 

MOOUU IMTO 3 MEO 3 ME 04 MI 0 9 M »2 BMEO 

CanonlBPA 4 U»B 4 « . DX $144 

EpMnActonlimrl.aOX IM . SIX . 13 M 

Epson 4 BOX and many IKWD DM . SIX 

EpMnActienUiwrlOXA I 5 X...-.-. 1 X HW 1399 

Fwiilw 7 )X A 72 X . SIX $279 

HP 0 hV 3 X. 500 C, 5 l 0 . 550 Cand 360 5 X( 256 IC) 

MPL 20 , . IX _ 1)66 

HP 3 . », 3 P. 3 P, aP» . IX $)X 

HPUn>rbiA 3 S..XL 3 X, I 300 C .186 DX 1318 

MMLoMt 6019 , 601 X 0 SAAB) _ 5116 _ 5)66 

■MU]Mr 6029 AUMOOa 5 . $95 __ DM 

NKW .290 . DX 

NEC 95 ....-. S 8 B 

Oia 6 X . 568 $88 

PteWiid IJi X 93 X . D 25 . 12 X 

« 6610 / 66 X . 51)8 . D 76 

« 6620/6690 . DIB -_ 1178 


Ptanaionic 66X/S6X 
QMS 610 

Todio Pag* liBor 6 _ 

nJtt/PS17/PS35 _ 


.... 5X 

-- D29 DX 

DI9 1159 1269 

.. $X . $168 

.566 190 


Powa OK 3/25a, l/2S5l<A....- 
POyva-OK 4/2591 _ 


Partial Memory 
Listing Call For 
Complete List! 


■UT 

EXCESS 

INVENTOIT 




I SMPPWG UPS jAliw. 59 2 5 ) StMppmg dtoigM art non nAmdofaU. PurcboM f 
oidtafroaiLMwtrvtim, forlun> 2000 A G o»OT 4 ^Ag 4 nc» 44 .hCT 30 onoppro<»ol.COO 

add 55.x tCoAim c 9 i«A)COMOmOW 8 « 20 % IMitodong Ftt on rtUdt wlNn X ^ „ —_ 

__ doy* No rtKwkwtndwngt* cfctrXdoy* -warranty REPIACEM 06 TO 4 AY. All BHWffS 684 Wels Rood 

^/liRBORNE FWCES FINAL PMCES SuSTo TO M<» r. can-m«m« WIU^ KgOWjl 

UDS^ CyODISea TrodtmaiBi art rtBoitrKl *mr rtgiKlivt Co i 686 . 386 . 387 , 287 , SX. art Bookkf City, MV 

EArTECOO tademorlaolhMlCoip ‘on n>t«noiy only SOVWG YOU FOR WEARS 89005 



Circle 166 on Inquiry Card. 




































































































































AutoBoot Commander"' 


Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 

• Supports all 100% IBM compatible computers 

• New KeyScan™ feature for keyboard-controlled scanning 

• Built-in support for both PS/2-style and serial mice 

• Add a second control center up to 150 feet away 

• AutoBoot™ feature boots computers without 
operator intervention 

• E3Ch -firi^nn O Q DOo- 

cascac 




about our new Mediator™ for Macintosh! 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 


(205) 430-4000 • FAX (205) 430-4030 



IBM is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 

Dealer Program Available Made in USA 


Circle 156 on Inquiry Card (RESELLERS: 157). 




















The Micro International 3600 Notebook 



Pentium 
66 mhz 


Built-In Microphone 

3.5" floppy drive 
. PCMCIATypelll slot 

Large 25mm 
— trackball In the 
right place 

Heavy-duty 
NIMH battery 


... speak softly 
and carry the 
fastest book. 

$3110 

Dual-Scan Cotor wim 2£0mt HD - 8mt> RAM 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
DuaLscan Passive 
Matrix Color screen 


250mb removeabi© local bus 
HD (up to 520mb availabi©) 


Built-In multimedia speaker 
for the butit-ln soundblasfer 
compatible sound cardl 


MIC / Speaker / 
Headphone jacks 


PCMCIA Type 2 card slot 


The Micro International 7500 Notebook 



Sharp St clear monochrome 
9.5" screen (Active Maxtrix 
Color and a Brilliant Dual¬ 
scan Passive Matrix Color 
are also available) 


Mlc In / Speaker / 
Headphone out jacks 


3.5" floppy drive 

19mmtrockbalJ In 
just the right spot 


Dependable 
NiMH Battery 


... or experience 
the value of a 
"Pentium Lite" 

$1510 

Mono with 4S6SX/83 - ISOmb HO - 4mb RAM 


Built-In multimedia speaker 
for the built-in soundblaster 
compatible sound card! 


Two type II PCMCIA card 
slots (equal to 1 type 3) 


120mb removeable local bus 
HD (up to 520mb available ) 


Micro intemational 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support s/nce 19S41 
Full information (including specifications, all options & prices) available by fax or moil on request. 

Fax (713) 495-7791 Hours; 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 

1 - 800 - 967-5667 


CIrote 175 on Inquiry Card. 














Watch your productivity SOAR! 


With VM/386 version 3.1 you will reach new heights in productivity. VM/386 
is an multiple award winiiing Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3. i supports Windows 3. l and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 

Included free with all versions of VM/386 is Netpak which allows all sessions 
access to Novell, other networks. CD-ROMs, and other devices. 


The Multiuser version includes all of the capabilities of Single User and 
encibles up to 32 users to share a single host PC. The users can be local or 
remote, sericil terminals, graphic stations, or PC's all sharing the processing 
power and peripherals of the host computer. Applications can run up to i o 
times faster than on a Local Area Network. Other features include: 


■ Remote Management 

■ True MultiTasking for all 

users 

■ No hard disk reformatting 

■ Simple Installation 

■ Local or Remote 

capabilities 


■ Uses MS/PC DOS 

■ Free Terminal Emulator 
with multiuser version 

■ Increased performance 

■ Connectivity .support 

■ 1 ,ow Maintenance 


■ Low Cost 

■ Printer Sharing 

■ Hard Disk Sharing 

■ Modent/Fctx Sliaring 

■ CD-ROM Sharing 

■ Other Peripheral Sharing 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control. Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Development, insurance. Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 

IGC, Inc. Phone (708) 364-9200 

180 Crossen Avenue U.S. Sales (800) 866-5597 

Elk Grove Village, IL 60007 Fox (708) 593-2790 
U.S.A. BBS (708) 593-2789 



Circle 182 on Inquiry Card (RESELLERS: 183). 







me IllAllT il- - 

m Pacific Coast Micro specializes 

kitAI llCOftl at a lower price, we will BEAT IT! 

M ep^ or- 

?oasl Micro 

_^ 7345A . 345MB . HMS . 3.5 lOE 

we guarantee to beat 405mb ioms ss ide 

O , . _ . 7540 . 540MB. ,11MS . 35*IDE. 

any advertised price. 

Call us for the lowest JTiarWarr^ CSnmmStt 

_ _ . CFA210A. , , 210MB . 13MS . 3.5* IDE . 

price & fastest service cfa42oa 42omb . .i 2 ms . 3 5* ioe 

on quality products you Sa 
can depend on. And 

remember, all of our f!Nr««rTiH Seagate 

memory products have stsbbo — 545mb i 2 ms._ .as* ioe — 

a Lifetime Warrantv. 


in all your storage needs.,.lf you see it advertised 
3gg WESTERN DIGITAL 


SPECiUSl 


PRICE 

.S164 

180 

229 


MODEL 

StZE 

SPEED 

TYPE 

PRICE 

1210 

212MB 

. 13MS 

3.5* IDE 

$152 

2420 

425M8 

12MS 

. . 3 5* IDE 

. . ,190 

2540 

. 540M8 

12MS . 

.3,5* IDE, 

235 

2700 . 

. 730M8 

IOMS 

.3.5* IDE . 

. . 3D5 

AC3100Q 

. . 1G« 

..IOMS 

3.5* IDE. 

.459 


540 mg 


$150 

.179 

255 

.459 


ja?tfW4rnillt Quantum 

LPS 540A . 540MB ___ 3.5* IDE . $219 


SCSI DRIVeS ^ 


MAXTOR . MXT540SL . 540mQ . 9MS . $275 

CONNER . CFA340S ... 340mo __ 12MS _ 190 

CONNER . CFP1080S _ t.OBob . 9MS .. 559 

SEA6ATE BARRACUDA 1 MG CACHE. 7200 RPM, SCSI 2FAST 
ST12550N -21gb 8MS $1275 

ST31200N .... Iflb ___ 9MS .. 559 


IDE 

«229 


CFS420A I 
420 mg IDE j 

*179 



Byte Magazine — '"Best Overall'" and 
PC Magazine - "Editor's Choice Award" 
2mo to 128mg. 4-72 pin Simms, 512K 
Cache. 4 PCI. 2 Vesa, 5 ISA. 75,90.100 ^ 
Selectable 8J^ “x13 


INTEL 486 VLB 


PENTIUM PCI 


3VL. 5 ISA Slots. Ami 3 PCI-5 ISA Slots, Intel 

Bios, Opti Chip Set, Mercury Chip Set. Phoenix 

Ziffsocket. 256 K-Cache Bios. Ziffsocket 

486 DX 33.$229 586 P60.$689 

486 DX2-66.319 586 P66.809 

486 DX4-100.659 Pentium Board w/o CPU..i19 

486 DXW/OCPU.105 





3VL, 5 ISA Slots. Ami Bios. Opti Chip Set. 256 K-Cache. 
upgradeable to 486 DX CPU. 486 DLC 40 VLB W/CPU.$185 


Cirrus Logic 
SpeeclStar24x 
SpeedStarVL 
ViperVLB 


SVGA VLB 1-2.1MB UpgradaPle to 2MB ....$95 

DIAMOND PRODUCTS 

ISA. max 1024x768 Nl. 

72MHz. 24-bll. 16.7 ml cotors.4119 

VL-Bus, 16 mil WinMarK 1MB. 

16,7 Mil Colors. 72MHz.119 

VL-Bus. 74MHz, 2MG VRAM, Weiteck pgOOO. 

60 Million WinMark. 2M8 . 299 

stealin 64 PCI or VLB 2MB..... 209 

Stealth 64 PCI or VLB 4MB-...... 459 


jeOMTROLL ER BOARt^ 

Promise DC4030VL-VLB, IDE Caching Controller.$119 

Adaptec 1542CK-ISA, SCSI Controller.189 

Adaptec 2742T-EISA, SCSI Controller.289 

IDE/10 card, 2s/1p/1g.15 

IDE/l0-VLB,2s/1p/1g.27 

IDE/10 VLB Enhanced.35 

IDE/10 VLB High Speed.45 


CD ROMS 

MITSUMI 

FX001D Int., double 
speed, 250MS, 

16 bit card.$134 

TEAC- 

CD-55A, QUADSPIN, 
195MS, 600KB 
Transferrate.$299 

NEC 

NEC3XCDR-51095MS 
Triple Spin.$339 

TAPE DRIVES 

Conner 250.$145 

Colorado Jumbo 250 ..149 
DC2120 Tapes.15 


JMATH CO; 

83D8733.$25" 

83D8740.33^ 

83S8733.29 

CPUs 

I486DX2-66.$245 

I486DX33.139 

CX486DLC-40.69 

CX486DLC-33.59 

586 P60.Call 

586 P66.Call 

586 P90.665 

486 DX4100.Call 



caChP 

M 


16 

Soundblaster 16. 

2 Labtec Speakers, 
Double Speed 
CD ROM, 

Aldus Photostyler. 
The New Grolier 
MuttiMedia Encyclopedia 
CD Bonus Pack 


32KX8-20 $6.95 
32KX8-15.... 7.25 
32Kx 8-12...12.75 


DRAIVr 



256x1-80.$2.00 

256x4-80.5.00 

256x4-70.5.75 

1x1-70.5.75 

1x1-80.5.00 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 9AM-2PM P.S.T. 

Shipping Is noN-refURdable • No cancellations on special order items ■ 20% Restocking fee on refunds within 30 days • No refunds after 30 days • Warranty replacement only • All prices final ■ Prices subject to change 

Circle 187 on Inquiry Card. 
















































































































Network Gender Changers 

* Snin-IInG' add only 0.44' 
tQ existing cable 

117713: IrvtertacEs O-sub 15-pin femalelo" 

D-sub 15-pln female .. S4.25 

117743: leierfacE^s D-sub 15-pin 

male to D-sub 15-pl[;mal&... .4.95 

117727: Interfaces D-sub l5-pEn slide-lock 
femal e tc D-sub 15-pln locking stud male. .4 .25 
117735: Inlerfaces D-sub 15‘pin captive-lock 
■ ■ " ' jdmale. 



Your One Stop Component & Computer Source 



Jameco Motherboards 

»Mcittierboards also 
availablB wittioul 
GPUt Call tor details 
' Diagnostic and 
operating system 
soltware available 
One-year warranty 

105321 80236 IfiWlHs w/CPU.$69.95 

115941 80336SX 40MHz w/CPU.99.95 

117401 803360X40MH2 w/CPU.149.95 

79214 B04a6SX 25MHz W/GPU .....199.95 

116118 SO436SLC06MHZ w/CPU....249.95 

95222 804e6DX 33MHz w/CPU.399.95 

95169 804S6DX5(]MHzw/niJtCPUl4g.9S 

95231 804fl6DX 50MHz w/CPU.449.95 


Complete Line ol IC's 


RAM Memory 


41371 

41256-100 

25BKBX1 

41398 

41256-120 

256KBx1 

42251 

51!OODP'&0 

iMBxl 

42219 

511OOOP-10 

1MBx1 

SIPI^S 



41451 

41256A9A-10 

256KBX9 

41 TDD 

421DO0A9A-7O 

1MBx9 

41718 

421000A9A-aO 

1MBX9, 

SIMMS H 


41523 

41256A90-BO 

256KBX9 

41486 

41256A90-1O 

256KBX9 

41689 

421000A8B-80 

1MBx8 

41742 

4210OOA9B-6O 

lMBx9 

41751 

4210OOA9B-7O 

1MBx9, 

41769 

42TOOOA9B-BO 

1MBx,9. 


..625 

..5.95 


..46.95 


,11.95 

..44.95 


..46.95 


ferrtale to D-sub 15’pri locking stud 


..4.25 


Keyboards & Keypad 

a Lii.iiJ Mig gr j l l l eag - 




78271 32-key keypad - RS 232 Interface .,$59.95 

67432 101-kfly snhianced...39.95 

17128 101 -key an danced (Fujitsu).69.95 

Computer Power Supplies 

• Fils most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

• 3088/60286/80386 and 
compalJble 'Buirt-ln fan 

19465 1 SO Watt (8088)... $53.95 

67467 200 Watt (8088/80286).63.95 

19545 200Watt ..73 95 

19529 200 Watt mini . ..69.95 

6572a 300 Watt...... 113.95 

Graphics/Memory Cards 

• 8{]SSW)28(/8038e 

and DumpatlblB 
^ One-year warranty 

• Expand your memory 
or enhance ycur graphics capablilEies 

67459 VGA card. .. ...$43,95 

1D4660 Super VGA card ...93,95 

91230 Monochrome g rap bics..„.39,95 

93542 16-bHsuj>er VGA accelerator 99,95 

112141 SMB memory card..■■■129.95 

Parallel Printer 
Cables and Adapter 

28695 PPC Adapter....$5.95 

28716 PPCe 6’ - straignt cable.3.95 

2B7Q8 PPC12 12- straight cable.7J5 

28741 PPR0 6-riflbl angle cable,*.5,95 

S-Pin Serial Cable 

3172! SAT6 9-pjn serial cable ..* 3.95 

DB25-Fin Extension Cable 

39538 25 M10M Male to male.6.95 



VESA Graphics Accelerator 

For use with AT/compatible | 
computers with VESA bcal 
□r ISA bus. Provides 
1,500% acceleration over 
standard VGA I 

* 1 MB on board memory, expandable to ZMB w/ 
(8) 256KX4DRAM chips 

- 24-bit color at 640 x 480 pixels (w/IMB memory) 

* Resolutions up to 1280 x 1024 (w/ 2MB memory) 
" Includes PageComp3.1 image editing sohware 

101688 VESA graph Ics accslerstor.... $ 139.95 



Floppy Disk Drives 

- BDBB/30266/8G3B6 and 
compatible 

< Additional accessories avaifable 


115810 sum 3,5^/5.25- Combo.$119,95 

74384 FD235J 2.88MB 3.5'...,.114.95 

49774 355KU 144Me3.5'.79,95 

17099 FD55B 360KB 5.25“. ..,09.95 

17101 FDS5G 1.2MB5.25'.89.95 

79396 SD540 360KB 5.25‘..39.95 




Fioppy Controllers 
and l/D Cards 

* One-year warranty 
‘ 8088/80288/80386 and 
compatible 

19895 8DB8 Mu Iti I/O w/ floppy cntr..... $69.96 
19398 236/386 Multi I/O w/ floppy cntr.. .59,95 

19596 8088 Roppy controNer...19.95 

19617 Floppy Disk Two-dfive coniraller „34,9S 
1966 9 Roppy Disk Four-drive cpntrDllflr„,4 4.95 

78713 Serial card 16450 UART......*23.95 

67053 Serial card 16550 UART.39.95 

1846 78 SflrJal card - 4 serial port UMlX ....6 9.95 

117971 1/0 Card 4 serial. 3 paralfel.89.95 

105611 1/0 Card. ...29.93 

105972 VESA IDE super 1/0 card...29.95 


Conner IDE 
Hard Drives 

• Ons-year warranty 

113751 GFS210A 210MB,, 
115764 CFS420A 426MB . 
93397 CFAS4DA 545MB, 



..$199,05 
...249 95 
...319.95 



Silicon Valley 
IDE Disk Drive 
Adapter Cards 

* One-year warranty 

10233 ADP20 16-bH hard .$22.95 

10250 ADP20F l6-brl hard/floppy.24.95 

10268 ADP50 8-blt bard....54.95 

10276 ADP50 16-btl hard w/ BIOS.50.95 

10264 ADF^OF lO-btl hanl/floppy 

w/ BIOS...69.95 

74114 ADP65F 16-hil hard/quad floppy 

drive adapter.99.15 

101670 ADPOOVLSupsr VO card (VESA)...99.95 


Input Devices & 

Accessories 

104441: 

- PC/XT/386/486/PS2 and 
ccimpabble cpmpufers 
■ MicrDsuft® Mouse compatible 
• One-year warranty *Welgni:1lb 

104441 3 Button serial mouse.$13.95 

111860 Microsoft iwo-button mouse.49.95 

105515 Dual port game card ..19.95 

110P15 Trackball (serial)...29.95 

94641 Pocket auto printer switch.....17.95 


Mitsumi Internal 
CD-ROM Drive 

• For use with AT/ 
compabbles with 
minimum 640K RAM 

■ Disk capacity: 630MB ^ 

* Data Eranster rata: - 

IBOKB/second 

* Access time: 350 ms ’ - 

• Includes: CD-ROM drive, interface card, 40-pin 
Inlerface cabEe, 4-pin audio cable, CD-ROM 
software and ir^structiDn manual 

101311 CD-ROM Drive...$79.95 




External 250MB Tape Back-up 

• DOS environment supports 
0 EC-40. QIC-BQ and PC-Se 

* P/W117786 can be used 
wilt! Norton Back-up or PC 

Tools Back-up i ■■ ■ * “ 

■ P/N 117751 Includes easy % J 
to use software 

117786 Tape backup without software .,$149.95 
117751 Tape backup with software.. .199.95 


Over 6000 ProcfucH Steckeil 


HOT SPECIALS! 

Part Mo. DescrtpUnn 


Price 


198369 2400 Baud inlemal modem... 
195577 2400 Baud external modem,. 
114905 9600 FAX/2400 bps modem 

115490 Teac 1.44M B 3.5' drive_ 

114884 XT/ATparalleicard., 
116054 XT/AT 21V1B memory card... 

114565 AT 4MB memory card. 

116062 XT/AT 32MB memory card,, 
112588 utin 101-hey ksybciard 
1 16038 1 40 Watt power inverte r. . .. 
116046 300 Watt power mverter. 


$29,95 

..39.95 

..59.95 

..59.95 

*.24.95 

..99.95 

109.95 

149.95 
.*39.95 
..79.95 
149.05 



Portable 1C 
Tester 

Our hand-held IC tester Is an 
easy-tp-operatE, cost effective 
urilt that includes excellent 
functions. 

* Supports TTL CMOS, DRAM 41. and DRAM 44 
series • SUe: 7'Lx 3,525' • One-yeat warranEy 
73525 PortabielC tester.,$139,95 

1 Socket 16K-2MB 
E(E)PR0M 
Programmer 



-- Programs EPROM’s, 

EEPROM's, and flash 
memories 

* Programs 16KB to 2MB 
EPROM’S 

* Menu driven software 

* full screen buffBr Editor 

^ file formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

* 2 & 4'Way Binary file splitting programs 
- 2 & 4-way Binary file shuffler programs 

' Includes adapter card,, software and manual 
■ Size: 7“L x 5.5'W x 1.75TI • One-year warranty 

101460 1 Socket 16K-512K0 .$129.95 

78457 1 Socket 16K-2M 8 (above).199.95 

76465 4 Socket 16K-2.MB PrpgranJmer,.259.95 

164651 1 Socket 16K-8M 0 Universal.. „. .699.95 


■AMECO ’ 

^^ELECIBOMIC COlirOWNIS 


1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1«800*Z37«6948 (Domestic) 
COMPUTER PRODUCTS FAX) 415«592»Z503 (International) 

fverythiM from Cfecfronic Consumer Prorfucfs 
to one ofme largest IC Sefecfions AvailabM 

CatUoroanww 1995 Cataiag today. 

©1995JsffW002m 



MuMilion 

V.l.P.#gS5 


Call 1 •800*831 *4242 to order today! 


New Npufs: 
BAM-5mm 



28612MHz 
Bare-bones System 

fnctuites mrrf/rerdaard, computer case, 
power supply ^ keyl}oard ____ 

- Intel 28612MHz 



- 1MB RAM 

• 1.2MB (5,25’) floppy disk 
drive 

• IDE hard/Hoppy contrcller 

• R'^ expansion slots 

- Two serial & one 

parallel port — '''’ ''T 

115705 286 l2MHz.*.*,„$149.( 

486SX 2SMHZ Bare-bones 
System 

includes matherhoerd, 

case, power supply & 

keyboard 

• Intel 804a6SX-25 CPU 

- Memory expandable to 
32MB 

• 256KB cache memory 

• 0 ne-year warranty " ‘ 

• 1 parallel, 2 sarial & 2 game ports 

115959 4a6SX 25MHz..... $349.95 

Frequency Counter 

- Rve modes otopetatlon; 

Period Mode, Frequency 
Ratio, Time Interval 
Mode. TqtaJizE Mode. 

Self-Test Mode 

- Frequency range Irom 
S Hzto 175 MHz 

-Time interval range from 
0.5 ps to 200,000 ps 

- Totalize up to 99.999.999 counts 

- Single and/or multiple events average 

■ Manual m TTL sigriat contiml (for tatalizjng onty) 

- 0 digit LED display 

118201 Frequency Counter ...$149.95 

Pentium Heatsink/Fans (^11^ 

117346 Pentium 60/66 heatsink with fan 19.95 

118092 Pentium 90/100 heatsink with fan 11.95 



Monitars 



78676: 

• 0.39 mm doi pitch 

• Max. resolutlsn: 

1024 X768 

66122: 

- Low radiation 

• 0.28 mm dot pitch 

• Max. resolution: 1024 x 768 (interlaced) 

87978 14" Amber monochrome.$1D9.95 

78676 14" Super VGA.269.96 

66122 14" Supe r VGA [ low radiati on) 349.95 

14.4 bps Fax/Modem 

• 23E,3S6.4B6 
IBM PC & 
oompafible 
computers 

• AT ISA bus 
compatible 

- Includes Bitcom and Bitfax 
softwana for DOS 3 .0 or ti Igfier or Windows 
3.1 

■ MNP5 and CGITT v.42 bis data compression 

■ MNP2-4 and CCFTT V.42LAPM data correction 

‘ Supports international CCIT & Beil standards 

• Industry standard AT corn-mand set 

- Tone, pulse and adaptive dialing 

• Call progress defecflon 

116599 Internal 14.4 Fax/Modem....*.. $99,95 




Short Haul Modem 

• Noexiernal power required 
- DCE/DTE selectablE 

• Xon-Xoffor 
Hardware 
handshaking 

• RS232 interface 

• Up to 3S40D baud 

• Will communicate over 18 miles (max.) 
of cable 

116581 Short haul modem $39,95 


Circle 165 on Inquiry Card. 


































































































































Ifl/i 


il/iORV^I 

Iff ARP DRnrEl 



COVERMMEMT, EDUCMTiOMAL, CORRORATE 
A IMTERMATIOMAL ORDER SRECIALISTS 


1-800-636-6792 ISS^ f/ah«S;92i-0m 


- 3f5-972-0050 EM^RBSS §nt 0 mationat Oraer Une 

• 2tS-9Z2~RB«0 EXPRESS Teehmeaf support 
*2lS-022-01ie EXPRESS PMX • oomestit • intomational 

• 800-a5e>«792 EXPRESS OrOor Une • TOLL FREE 

• tfoEleatea to serving PureHasing Agents WortdwiOe 

• Pre-Approved Open Accounts for ail Fortune 2000 


MOSURCHARCE 



REMOVABLES/ 

OPTICALS 


384MB \Z\ti SCSI t2il FACIDHT HEW-2 TR FDU WMIUUIH FACTORY NEW-2 TEAR WMRANn 


NEW-STEARWARRANn 


*4(i244: 

527MB 

12MS 

SCS 

265 

DISK ONIVES FOR POWER USERS 


ZTOMB 

17MS 

K 

$156 

MGBSIZ 

728M5 

12MS 

SCS 

3» 

DSP3107 

1GE3 

9.5IIS 

ECil-il 

$590 V7(33AV 

420MB 

12MS 

IK 

195 

niGI492 

rOSZVB 

B.EMS 

SCS 

591 

rjsfsz'.o 

Z.tGB 

9 SMS 

MSI-ll 

1200 N054QAV 

S(0MB 

12M5 

OE 

244 

70GM93 

2040NB 

92MS 

SCS 

im 

nsf'srjw 

35GB 

12M'^ 

SCSI-M 

1800 UK^ 

SUNB 

8SUS 

SCS 

3« 

rdWIO 

4250ta 

11MS 

SCS 

2U9 

01:^5350 

3.5GB 

12Mi: 

SeSHI 

22« MXTMOS 

SIOMB 

I5U5 

SCS 

36 

,’0G8(i7 

270Wi 

t2MS 

IK 

17? 





H DFOd? 

1-3MB 

UBLIW 

FCMQA 

w 


D662S12ff 10668 B.6US LP3.5 S725 

D664KV 2.0468 BMS 3.5 1278 

0e«£SH 42368 11MS fH 2279 


FACTORY NEW 1-5 TEAR WARBANn 


5T32MA 

Z6M 

ICMS 

DE 

$151 

Sn39tA 

34IUB 

mi 

OE 

134 

STSBUA 

545UB 

tZMS 

a 

2U 

ST3TWA 

TZZMB 

I2WS 

OE 

»D 

STSmOA 

I056B 

MS 

(X 

479 

ST3120IMI 

10568 

9liS 

5CS-2 

560 

STiinON 

176B 

OKS 

SCSI-2 

N9 

$TI24C(W 

2IGfl 

9MS 

SCS-2 

1915 

ST43(00N 

1568 

ItMS 

SCS-2 

leo 

ST15230N 

426B 

9MS 

SCSI? 

1K5 

ST4t[ij?:!/ 

9068 

MMS 

SCS-2 

3299 

SCSt-UMACNA • 

'720INPM 


ST11950N 

1666 

8US 

SCSI-2 

1195 

ST12550N 

2.10B 

SMS 

SCSI-2 

1195 

snzssoN 

2.196 

BMS 

3CSi-2 

1195 

SFIStSON 

426B 

BMS 

SCSI-2 

2219 


MC41t(U 

'0568 

IQMS 

Ot 

5550 

MC22I7A 

1 7568 

KMS 

OE 

975 

HC4ttD 

1 0568 

m 

SCS-2 

5U 

MC2217 

17568 

1QHS 

SCS? 

$7S 

MC4221 

2.0568 

ISMS 

SCS-2 

1325 

MC1936 

3061 

ItMS 

SCSi-2 

1S29 

MC3243 

4 360 

MS 

SCS-2 

19« 

MCI991 

106B 

ItMS 

sesr 

125-? 

MC411QAV 

1068 

e.5MS 

SCS-AY 

(29 

MC2217AV 

1768 

IMS 

SCS-AV 

m 

MC4271AV 

19569 

B.5MS 

SCS-AY 

1425 

NCmSAV 

3068 

I IMS 

SCS-AY 

1(91 

MC3243AY 

4361 

ISMS 

SCS-AY 

2099 

MCI94IAV 

9168 

IMS 

SCS-AY 

3449 


70GB4H 384U9 12MS IK 193 

70684H S27MB 12MS IK 7tfi 

7QG8511 728in 12tC IK 325 

70G8512 '052MI a&MS IK 568 



^Seagate 


525 WESTERN DIGITS 


MicraSalutiam 


FACTORY NEW-3 YEAR WARRANTY 


PS/2 50.50Z.60.70.n.P7e.55SX 

200tttl 15US ID[ 349 

4209a 13WS IDE 399 

54QWg 12iyiS IDE 499 

540M8 t2US SCSI 499 

12G8 I2ys SCSI 799 

miCROCHANNEL CONTROLLER 
IDE 169 SCSJ-2 S179 

IBM PS/2 INTERNAL DRIVE KITS 
30-8IM.30-280JS-8B8S, 2&-2M 


FACTORY NEW • 2 TEAR WARRANH 
S IB NM. ON F MESI n. m. ON ir om 

Mvr-IM 270MB I4MS lOE t168 

a385A 36SMB It MS IDE 184 

LT540A S4tMB 11MS «£ 232 

U73QA 73tMB 11MS lOE 292 

LT366S 365MB 11MS SCSI-2 209 

LT540S 541M8 I IMS SCSI-2 247 

LT730S 731MB ItMS SCSt-2 319 

IMP10IOS 1086B QMS 3CSI-2 S45 

IMP1440S t4GB 9544S SCSI-2 699 

IMI>216I>S 2161 9 SMS SCSI-2 149 

GP2140S 2168 B.iltS SCSt-2 1269 

GP42B0S 4 268 8 6ttS SCSt-2 2399 


FACTORY NEW-1 

JS2I0A 210MB 
CFS420A 420M6 
CFASAOA 540149 
CFABSOA aSOMB 
CNR1275A 1308 
CfPIOBOS t.06GB 
CFP2105S 21GB 
CFP2107S 21GB 
CfP4Z07S 4 268 


YEARWARRANn 

Ulfi IK 1164 
ISMS IK 203 
12US IK 267 
10MS IK 405 
10MS IK 634 
BMS SCSt-2 646 
fHS SCSI-2 tots 
BMS SCSt-2 1219 
BMS SCSt-Z 1425 


vilTOOW 1 066B BMS 35 8749 

SI12550W 213GB SMS 3.5 1379 

$T1Sl»9r 4 29GB BMS 36 CALL 

MOOPQLIS 

U!a217DW 1750Me lOttS 3 5 6975 


NOTEBOOK 
HARD DRIVES 


SYOUEST 

REMOVABLE CARTRIOOE DRIVE 

S0555 44M8WTtft«ALWE4h4l. .6235.1 

sat IK aeMB c wterhalexteihal 

IBMBCEiaERNAlWCAHl A CABLES. 

S03l(EAia5NBHfrei1W.0E. 

503105$ ttSMB SCSI 

ia5MBEXTE{l1M.MlTARr . 

27{MBNTD)1lALCnEmALF01IPC 349 

271148 EXT PCM MACNTDSH. 

27CMB CAST SMGLESS PACK .. .96 

CARTS. MMSiBauat 05MB. 6Va 

SZOOZOOWIlimAL . 

5200 700MB EXTBIIML WCART 


MAXOPTIX 


6XMCK 471848 PAI4U. PORT INTRFACE 649 


420Me 

l2ttS 

OE 

$197 

ZlOkio 

iLi 

J2E-? 

540MS 

11MS 

OE 

233 

420IC 

IK 

iS-J 

730MB 

10MS 

DE 

289 

S40NB 

IK 

491 

lOBSMe 

10MS 

DE 

445 

lOGB 

IK 

799 




TOSHIBA 

NHIlllKS.1Y!ARNAMJWnON2r 

MKI522fC 12€Me 'SMS W $199 

MK2224FC 713146 '.5I4S t)E 275 

HOONBZSe 256146 IS14S DE 295 

MK2326FC 34086 15MS OE 344 

MK242BFC 524WB 1S14S OE 524 

MK2528SE 70QMB iSMS DE BBO 


1-fil A USB NEWinULE OPTICM ON 

TAHmiwieeiMEXT nmz 
TAHITI DM 4fiBI1ir.t)(T . .2.399? 
WJGBCARIHlOQEOLASSPOir 179 


HEWLETT 

PACKARD 

l-GI A 1.3CI ItEVnUTUU OPIKALIMI 

C1718T13GBPI1BIMLEXTBVIAI. 32196? 
1.3G8 OR 660 NB CARTRIDGE 


FACTORY NEW- 5 TEAR WARRANTY 

10GB tOMS SCS 8894 

?)G8 IBttS '.C'.. 1340 


FACTORY NEW-S YEAR WARRANH 

oe 8225 

U26US 53(149 13MS SCS 238 

M7S94ESA 12SB tlK SCS 525 


£::^£?E: STANDARD 

ffiNHWZBO 25aMB DE S284 

I6MCN340 340MB DE 374 

I6I*€W520 S20MB DE 524 


Fuj?TSU 


TAPE BACKUPS 


^Seagate 


ItEVriHTAni EXTERNMl OfTIMl DR[ 

2XMB35'CPTICAlORKIin 

230MI35' OPTICAL DANE 0OERWL1HWT 

23GNBCAirR8>Sl...1-m0l 8«a S PICK 


COLORADO 

MICMORY STEMS 

JumlM 250 Uittrnal . S165 

JumlM 350 Internal . .179 

JumlM) 700 Intemil . 334 

Trakker 250 paralltl port . 299 

Trakkof 3S0 parallel port .348 

Trakkef 700 parallel port. 516 

Powertaps 2 46B SCSI Internal .92? 
Poweriape 2 4GB SCSI Ejrt«rnal . 1077 
PowerOAT 4GB SCSI Internal 1127 
2120 CARTS SNa'SPK 19/89 

2120 CARTS QUO Stta'SPK 2V99 




TipeStot 2S0MB Mernal.$151 

TapeSlar 2S0MB EM Par A250ep.339 

TipeStor 420MB Mernal.187 

TaoeSlot 420MB PireM Port.337 

TapeSlar aSOMB Mernal.288 

TueStor 820MB PireM Port.. 429 

C2150S 2S0MB OC60O0. 

6MB;MI4(. bare INTTEXT .339/439 

C2525S S25MBOC60O0. 

t4MB*TyilN. BARE WT/EXT_ 469/569 

C4320 2G8 DAI IINBVN B4AI RIET 799/899 
C4340 4.BGB TURBO DAT. 

88l»/t«l BARE mr/EXT 999/1 099 


4MB X 9^NS SIMM 

$140| 

rSeKXs 

F-aONSSIMM 

14 

256K X 9-70NS SIPP 

20 

4MB X 9-70NS SIMM 

145 1 

256K X 9-70NS SIMM 

Vs 

256X36-1MB-70NS 

55 

4MB X 9-60^ SIMM 

150 1 

256K X 9-60NS SIMM 

18 

512X36-2MB-70NS 

95 

1MB X 9-100NS 9 CHIP SIMM 

31 

M 

1MBX8-B0NS SIMM 

40 

1X3«-4MB-70NS/6ONS 

179/189 

1MB X 9*81)^ 3 CHIP SIMM 


M 

1MB X 8-70NS SIMM 

42 

2X36-8MB-70NS/60NS 

345/358 

1MB X 9-80NS 9 CHIP SIMM 

44 

□ 

4MB X 8«)NS ^M 

135 

4X36-16MB-70NS.«ONS 

575/595 

I MB X'^TO^ 3 CHIP SIMM 

40 

4M6 X 8-70NS SIMM 

140 

8X36-32MB-7DN160NS 

1245/1295 

liym X 9-70NS 9 CHIP SIMM 

45 

1MBX9-IOONS SIFi> 

43' 

1«36-64MB-70NS/e0NS 

2395/2435 

1MB X 9-60NS 3 CHIP SIMM 

42 

1MB X 9^NS SIPP 

49 

1X32-4MB-70HS,«0NS 

155/165 

1MB X 9-60N5 9 CHIP SIMM 

46 

1MB X 9-70NS SIPP 

SO 

2X32-8IIB-70NS.'60NS 

299/319 

imB X 9-76NS SIMM 

595 

1MB X 9-60NS SIPP 

51 

4X32-16ll8-70N&60flS 

499,'S20 

16MB X 9-60NS SIMM 

635 

2S6K X 9-IOONS SIPP 

18 

8X32-~32IIB-70NS/60NS 

1095/1135 

256K X 9*i60NS SIMM 

i: 

y 


l-SONS SIPP 

19 

16X32-64MB-70NS/60NS 

2295/2335 


^YAongOiAr. 


3100 2 0(aiAPE1A«(M,WT . Bim 

3200 44GB TAPE TAPE IN I'EXT a99'92;- 
34Q0DX 4-8GB TAPE TAPE iT'EXT 99911093 


IM8 11-IMS e.2S 
IMIX17MU ejw 
IMI 1 1-MNS 1.71 
2SMX1-1HNS a.M 

2SMIIM2INS l.a 

2WN1-HMIS IM 


zswxa-iNm in 
ZSMIA40« IJ9 
»MXA-70NS IM 
25IKAAMMS t.7» 


wnrwMMn n 


EXAIBOTE* 

FS1G 15GB TAPE INT.OT ,8795/8949 

4200 26B TAPE KT/EXT . 849/959 

4200C 4GB TAPE INT/Or . 829/899 

8205 2.568 TAPE IMT,/EXT 1.325/1.549 
BMO 2 5G8 TAPE KT/EXT , 1.379/1.679 
8505 5G0 TAPE INT/EXT ,, 2.025’2,399 

8500 10GB TAPE INT/EXT . 2.269.?. 399 

AUTOCHANGER 48GB TAPE EXT . S.59S 

5 PACK TAPES FOR FSIG . 199 

5 PACK TAPES FOR FSIOG . 89 


MULT8MEDIA 


Crecrtive Lobs 

853 
879 
899 
$139 
.8139 
...8179 


SoumI Blister Valuo . 

Soumt Blaster Pro Value 
SounU Blaster 16 Value 
Sound Busier 16 MCD . 
Sound Buster MCD w/ASP 
Sound Buster SCSI 


f*MSI 


Iomega Tap<250 Internal . 8169 

Inmsga Tape250 Insider Hait-neigtrt 189 

Bernoulli 5.25* BOMB cart. goM ...99 

Bernoulli 90 DR w/cart ..345 

Bernoulli 150MB tnUriul SCSI .413 

Bernoulli 1S0MB tniarnal IDE.389 

Bernoulli 160MB PC Powerid. 449 

Bernoulli tSOMB TransporlaOli 469 

Bernoulli 230MB insider .454 

Bernoulli 230MB Transporlatle 454 

150MB CarlrlOgo..92 

230MB Caririoge 


Sound Busier SCSI w/ASP $199 

Sound Busier AWE 32 .$279 

Sound BUiter Discovery CD16 ...$239 

Sound BUsiai Entertainment .$399 

NUedla ^i^on 

Pro Muvie StuOip .$179 

MV 0400 289 

MV 2000 319 

MV 3000 369 

MV 4000 499 

MV 5000 699 




MicroBalutian^ 


BACKPACKS 

yEIDPlRAiUlPOinCCKCBS'rt 8330 
250 TAPS WIVE min DOS 38| 329 

DtftTE DRV 1 2.5 25 {Re«S erni DOS 2.01155 
OSKTTE OflV 14. 3.5 itloqrt mw OOS 2 0| 145 
HARD DRIVE 420 (M min DOS 3 0| .. 469 


fWoweitain 


Multi-Sound Monterey. $15B 

FS8S00 305M6 IDE imernal 3t3 

Sidecar It 3D5MB Parallel . 313 

1200-4 4GB SCSI Eiternal . 2045 


WAflt HEWLETT 
Dl'AJ PACKARD 

35470A 2 0GB TAPE «n/EXT 8799'899 
354B0A 4-8GS 1APE MT/EXr . .88S?!»9 
Ct533A 4-16GB TAPS INT.'IXT.. 1.099.'1.199 

' V90MM OAT CARI11/5 PK) IUB6 

IRSIWI KIT. 39 


3 5'-5.25' COWER! 


NEC 

NEC 2VI . $179 

NECZVDefUM 285 

NECSXPPHaFVsKjI 39a'469 

NEC 4X1 PkAPkn Kll 399'469 

NEC 4XE PkH'Ptus M 494559 

NEC4iXEPro 679 

PLEXTOR 

0028 MernaLEflcrr^ $254355 

4 Pled 256a( krtental'Extams! 354469 
4 Pleat 1MB tnUmavExterml 405/515 

PIONEER 

DRM604X 4 X 6disc 8979 

DRMIBIMX 4X18 disc 1969 

TOSHIBA 

3501 SCSI 2X imernasExtemal .$284399 
3501 SCSI 4X inttmiLExlomal 354445 

CHINON 

535 OouMeSoeod SCSI VM'bl S249'349 

SONY 

CDU-33A2X Internal . 
CDU-55SSCSI2XlntEmi 


$129 


• ll-li fSJ 
■ 11-29 AJ 
iXI-28 U 
IIXS-IS 9i 
liXA-2e Ei 
liXA-2S U 
axi-uiM 


»XI-M UN 
StXB-n TJI 
MX Ml 1149 
MXA-Zt I9J9 
MXA-ZS IJ9 
129X9-2a 3X91 
I29XI-2S 3949 


I3t*m-»2IMU « 
i3aimH2imu h 
M iraK3I»MO 9 


UieX-M 332 
AaMX2-M 229 
ANOXA-TI A99 
»M9XA-1M S«2 
PlimiMI9 A79 


rntTnuNMn h 

ttunmnm h 

l»l7a»2MMa H 


2CI7IINHB 
2M7-12 IflM 
2MMI2tMa 
3«7-ia IHMZ 


CYRIX 
«M ax-33 1131 
IN 9X2-41 133 
AM U-H 131 


3ttnx-iiii 
smturzi 
3tl7ixa29 
I XCTX4I31 


ST9t45AG 128M6 16MS 8275 

STBISOAG tZBWB IfiMS 275 

STi23SAG 210M8 16MS 275 

stbsbbag agiMe ibms 349 

$T9550AG 455M8 ICMS 479 

ST98S5AG 520««i 16MS 489 

Quantum' 

GL5256AT 256MB 16M8 8295 

6LS2$6S 256MB 16MS 295 

-“12 . 


TEAC 


OT512 512UB 


17MS 439 


1.2MB. 

DUAL fLOPPY 1 44 4 U.... 


SCSMDE {ONTROILERS I SCSI ACCESSORY 


FUTIBMoomain 

1MC8S0 Oai4'B«.._. -.859 

1MCI670 SW IB-Ill SCS VMm PW.129 

IMCtBIO SVP tS«M«! Pack 7HI>'4FD 129 
SCS2GO PCMCIA Fm SCSI-2 ^.-..279 

TMC32a SZIlPOtt- _149 

IMC32« SNfViNcPack. .149 

TMC7D0QEX 32ttE6ASVPiClFUm .368 


(Sladaplec 


VIDEO BOARDS 


Number NIae 

CilwUfCeriofeeiee 


<s> 


DIAMOND 


SpeMlsUrPra 1MBISA .$106 
Speedster Pro IMS VLB . 106 

Speedster 64 IMS ISA . t48 

Speedster 64 2MB ISA . 196 

SleMh 64 DRAM IMB VLB _ 148 

SteMthe4 0RAM IMBPCt . 148 

SleMlh84DRAM2MBVLB 190 
SteeXh 64 VRAM ?MB PCIAOB. 329 
SlBailh64Vf4AM4MBPClVLfi 469 

VdJerSEZMBVLB ... 318 

Viper SE 2MB PCI __ JIB 

V^er SE 4MB VLB .. 469 

Vfwr SE 4MB PCI . 468 


IVLIOIMBtSAAAB 
iyL1t.2M8tSArVLB 
LVL12 3MB SA.VIB. 
LVL 14.4MQ ISA/VLB 
GXE64 PO IUB.2FAB ... 

GXE64 VLB 1M&2MB. 

GXE64P*oPCI 




3491349 

. 429/429 
.A79«79 
.175i?49 
17S?49 


StrgrayVL 1MBVLB..4i09 

Sangrey PCI IMS pa.109 

Gn9Jhif»ISA1MBHG210_195 

Dynamile Pro 2MB ISA .. 195 

OynamrleProaABVLB...195 


355 


$154 

236 

235 

.^736 

-779 


BDcn 


VtryagerlMBVL-Buc.125 

VbMoerZMBVL-Bu* . 195 

SI^PlPaSuperXVGAIMB 125 


Orephia Wonder VLB 1MB 
Graphia Xptneoi 2MB >SA 
Graptuce Xpmseicr) 2Me VLB 
Qraphm Xpraeaun 2M8 PQ. 

Graphics Ultra Pro 2MB ISA. . 

Grephtca UKn Pro 2FAB VLB_778 

GrapMci Pro Turbo 2MB ISA.-.378 

Grx)Htca Pro Turbo 2M8 VLB - 378 

OeapUca Pro Turbo 2M8PO 378 

Gra(iHicaPioliMbo4MBISA. . 596 

Qraphoi Pro lUtbo 4148 VLB _596 

CkxiUC3Pro1liit»4MBPCI_599 


Dynamile Power 2MB VLa5>a ..- .. .709 
GraphatPowwiSA 1MBPG3D .. .729 

Grx;Mle Povwr VLB 1MB PG6IO . 729 

Grapruie Power ISA 2MB PQ420 T>. 

GraiMe Power VLB 2MB PG720 . . 335 
Graphlla Povnk PO IMBTMB 7291/339 


ORCHID 

Kelvm 64 1M6 ISA1»CLVLB._$148 

Kelvm 54 2MB ISAT>CWIB 199 

KeMn EZ1MB l8A/PCmB. 118 

FehfBnheil64 IMBVUVPa_149 

F«it«nhcll64 2MBVLBH>a.195 

FaIvsntM PRO 64 2MB VLB5>a-799 
Fa1vmheaPR064 4UQVLB/Pa. 459 


EmE3 


14' SVGA 
14' 2V 
15’ 3V . 


HITACHI 

$4» 


MAGNAVOX 


$309 15’ Plv15 
304 15' SuperScan I5a 


15’ 

OKisr 

344 

15’ 

MulbSytK XE1S 

529 

ir 

SmfltScan17ai 099 

15* 

MX15F 

459 

ir 

Multisync XE17 

969 

ir 

MSI 764 

729 

ir 

OIX17F 

649 

21’ 

Multisync XE21 

1929 

ir 

CM1797. 

949 

ir 

MX17F 

799 

15’ 

Multisync XP15 

629 

20' 

(3(2095 

1199 

ir 

MX17F6 

829 

ir 

ItlulliSyiK XPY7 

1239 

20' 

CM2098 

1529 

21’ 

MX21F 

1686 

21’ 

MulUSyncXP21 

2449 

21’ 

CM2198. 

1629 


14* M479jmono) $104 

14' CN^ 228 

14* CM2099 246 

15' CM201S 288 

15' CM4015 348 

17' CtiMOIS .678 

20* 20CM64 1028 


NAf0O 


NOKIA 


14' 6439ES 
14’ 64G8ES . 
14’ 64GBGM 
14’ 1451ES.. 
14’ 1451GM 
14’ 1462ES 
14’ 14S26M 
15' 1562GM 
15’ 1565GM 
ir 1766GM . 
ir l7eOM 


ViewSonic’ 


$224 

14’ 

44BS 

$399 

14’ 

t4EX 


224 

15’ 

44K 

499 

$269 

239 

15’ 

44a . 

695 

15’ 

fSG. .. 

.389 

245 

ir 

447X_ 

1029 

15’ 

V15 . 

389 

255 

279 

289 

ir 

21’ 

447XTC0 

445X 

1159 

2199 

15’ 

17* 

ir 

t5EX 

ITE 

t7B. 

399 

399 

759 

319 

339 

MNASONIC 

ir 

2D* 

V17. 

206. . 

839 

1399 

639 

14’ 

Cl 1491 

$279 

20’ 

V20. .. 

1499 

699 

ir 

C11791E 

.749 

21’ 

V21 . 

1679 


15* 

F34) nnniit tlal 

$629 

17’ 

F550 

899 

17’ 

F560I Green 

1155 

tr 

T560i 2Sdpi 

.1385 

21’ 

F760IW. 

1879 

20’ 

TB60I . 

2065 

21- 

F760I .31 dpi . 

1865 

21’ 

l780fWtacnfttd 

.3200 


SONY 



15* CPD-ISSfl $459 

ir GOM-ITSf 899 

ir GOM-17SE1. 999 

20’ GOW-20SE1 ...1949 


1588 COROMIsnaSCSCMM -$75 

1515 16tt6A-9CS2XIT . 99 

1522 WATHa-OTKi . .139 

1542 BuMnaiCadOtii . „210 

15420 BuMHlaCmditiKi .. 249 

154?C« BittlNCenBlNiwCvilSCStSM 

16« MaeClianlfarl>S?.7>D ... J99 

1570 SA-SCSAUDDIOT __ 299 

2940 Pa-fASTSC9Kn _ 294 

2712 ESAXJtUHOl . » 

2742W FAST W1K SCSI CARO . 389 

2942A VLFail sew VESA .. _ 259 

IfMGO Sin SCS PCMCIA sees 04.289 

WA.2MWPDFaitWil»SCS0 .- .389 

JMM-1S7D FiRSCSs'AOMNcadAadi) _ 319 


HMIO DRIVE EXTENMl CABIiS 

C£NTFDXtCS50TD$Cail 
ttNTFa»iCS50TD«AC254tl 
CENTROMOSSOTOCEKTRONCS 
CENTRGiaCS 50 TD CEIITflDNICS 50 6FT 
CENTROiCS 50 TD CENTRONICS 50 3FT 
CENTRONICS TO DB-SO 
01-60 TO SCS-II 
OB-5flTOOe-50 

SCSi-ITOSCSM. 

FASTWDESCSl-llTDCEXTRCHCS ... 

HRM DRIVE INTEIMAl CAIRJEI 

SCS SDJRN FlBfiCn 3 C0K1£ 2 KV1CE 
SCSSIMRNneeONAOONNS 3KVICE 
SCS SO-PIN nBBON 5 CONNS 4 KVKE 
SCS SITPW neeON fl 00Nf6 7 DEVKE 
IK40-Pn RIBBON 3 CONKS 
FLOPPY »IK CABLES SET 


H-itobolics 


IIUUOEIC £« 


8T44;£ VESAUmlBbdOl 8198 

BTSeKT BuMrFeiSca 229 

BTB747AI( EfiAFtaSCSKI.379 

BTTSTS SaSAMXSCSiSIMUS) 375 

Bt9«C BueMiaiFettSCSkrPQ 269 


Sportster 26 B<'28 8, V.34 Internal 8 
Sportsiar 28.8/28 8. V.34 EMirnal .. 
Sportaler 28.8/28 8. V.FasI External 
Sportster 28.8/28 8. Vfasl Internal . 

Spoftsler 14.4/14 4. External _ 

Sportster 14.4/14 4. Interna/ .. 

VVorldporl 14.4/14.4 Pocket .. 

(^uim V.34 28.8/28.8 External _ 

CourwV 34 28.8/28 8 Inlemal . 


^^PRACnCAL 

^PERIPHERALSt, 


T130 BBNSCSL. ... 

7348 PanMFMrtbSCSIPktt.-.149 

T3S8 PardM Port to SCSI Pie Erdmc -199 


s 


14 4/14.4 Int. Proclass . $ 

14,4/14,4 ExI Proclass . 

28.8/14.4 Int Proclass . 

28.8/14 4 Ext Proclass .. 

14.4./14.4 Int. Senes II . 

14.4/14.4 ExI. Series II . ... 

28.&'14 4lnl Serieiii .. 

28.8/14.4 Ext Series II . 


FasfSCSlEISA. .1179 

Fastest EISA a Fkvpyoonnecin .190 

FastfSCSllSA. 149 

FaatfSCSItSAailappyconntctor_169 

feslISCSIVESALocNBiM.. .199 

FasHSCSI PCMCIA __- ..199 

FasPSCSIPa . 799 


NIMegahertz 


PCMCIA 2.0 Modem wlUi KJACK** 
riUaclable pOone connector 

14 4/14 4 bos Gold Series.S; 

9«00.'9600 bps.. 


BDCn 


227IVII0E/TD0/1P/1S/10. $25 

2277VL VL-Bus Ciclinp IK (Up Is 15 UB| 139 

2130PC PCI/IDE. _29 

2280IDE/FD.'l P/ZSM Q.29 

2290 EISA IDE 32-611.137 

327CIVI SCSI-2 VL-BUS FOD/HOD 

3Z80AS SCSI-2M-FD0.. 

3290ASE1SASCSI-2/4-FM.. 

CD-ROM XU SCSI-28 8it 


14 4/14.4 Internal — 

14 4/14 4 Pocket. 

14 4/14.4 Internal witb Voice .. 


0HayeB 




Accura 14 4 Internal vx/Tix. 

Accura 2B B V34 Internal er/lax ._ 
Accura 2B 8 V.34 Exiernal w/fix. 
Optima 14.4 pocket w/fix .. 


SM r<MSC$l4lVMd20.$129 

.- - 


iny 


, 32tttLiK4»Gfd SCS 1120 2« 

FCWnt UdeTDaYdeSCSI-SSupan .7(9 
Fdgptrl MD4i/(09Vt(leSC$S3i^8C9.298 


SalrsFAXtion 200 Internal.$: 

SattsFAXtion 400 Super Fax Pack . ; 
SaUsFAXtton 400 Exletna).: 


-- ----—.. 

< - :r -1 MccT m ir-tMsi j*» < ana bmwm owe * oim tu w»<h m nicuts » i-rti m ok * ;«) miuu i>^ 

• -. t. ’ it iwi tu> -v iM£i lu jcotBi Ol'i (X tOTitiiMt M m/ii M! errHo wn a> M«ilE UMi* >1 MiUtu tnxt r aiir(ei>r csir 

ittutt ULSgiiTiu wouM/iuzu K euw lanovu *wte moik c«i cdiniwic* m wrum wmk aaw «■> ouaM. mk^oc nsxum/ dons we 
-tr-feMrTtan-.wtTKfaidtfu ■rtuntvM«pwwKMrKiiiu«oM'TiwNoicctwa/Fr»»inairfC>qi<wcao>/i 

---------- 


4S7 CHcsitnut sereec, lP»fiffacfeff9fiicf M fGfOG 


- .siwMii {K>«)«E!ar.''«n«iMMn9iiie/)CMiC4Uun«3w}««wceKX-o*/€nMn«>iruaE¥Tniee<TrKr*cuoi«ii«DHeia<K«.. 

. ^ 1 Il0*ts wee « WT •CMOttiiirM HUM! MTEMalUHb MHtt MitOH Jtii Hit WUt UaHUt tO 1 AUBIH-^HOiaurMlBIT 

~ .K>OM*M^t<aiai,tnt«r-tOTJkL<uwaB>ir<anLl>a(*'«<«rMrr *L.niianMn(Mmtntgrtim'dtiet«tun>:rvtMii0il KiiUilM^ 

-- —- ---n «wt«jtrT cm mr m--—---*.. 
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Circle 172 on Inquiry Card. 












































































































































































































IfT IVIR UNIVERSAL ROST CARD FOR ALL PCt! 


The oniu Pouier-on Sell-Test 
card you need to debug any 
“dead" PC... 

is the onl)^ card that will hinction in e\'ery sys- 
1 tern on the market. The documentation is exten¬ 
sive, and not only covers die expected POST Codes for 
different BIOS versions, hut also includes a detailed 
reference to the bus signals monitored by the card.” 
— Scott Mueller from his globally recognized book, 
'Upgrading & Repairing PCSj Second Edition' 


Winners of these awards: 


BVTE 

“You name it, 
this tests it. If you 
maintain PC’s, 
you’ll love it.” 

—Jerry Poumelle, 
B\Tli Magazine, May 94 


Service News 


Fully 0/S independent 
diagnostic soltuiare... 


M ICRO-SCOPE Universal Computer Diagnostics 
was de>’eloped to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, ease-of-use, and razor sharp accuracy’ 
are a few of the advantages that arise from this sv-stem 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 

♦ LOW-LEVEL FORMAT—Performs Low-level for¬ 
mat on all drive types including IDE drives. This func¬ 
tion cannot hurt IDE drives. ♦ USE CONTROLLER 
BIOS—Program m\\ access BIOS format built into any 
hard disk controller — even Controllers yet to be 
invented. ♦ 0/S INDEPENDENT—^Does not rely on 
0/S for diagnostics. Talks to PC on hardware level. All 
tests are full function regardle.ss of 0/S (i.e. Novell, 
UNIX, OS/2). ♦ TRUE HARDWARE DIAGNOS¬ 
TICS—Accurate testing of CPU, IRQ’s, DM.\'s, memo¬ 
ry, hard drives, Qoppy drives, video cards, etc. 
♦ BATCH CONTROL—^1 tests, even destructive, may 


Call for upgrade pricing & 
complete new features list! 


be selected for testing. ♦ ERROR LOGGING—^^\uto- 
matically inputs errors during testing to an error log. 

♦ AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. ♦ IRQ DISPLW—Show 
bits enabled in IRQ chip for finding cards thm are soft¬ 
ware driven. (Network, Tape Backup, etc.) ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O 
addrcss and IRQ of devices that respond. ♦ MEMORY 
EXAMINE—Displays any physical bit of memory 
under I Meg. Very useful for determining memory 
conflicts. Ver>’ u.seful for determining aNailable memory 
space. ♦ SECTOR EDITOR—Allows the editing of 
any sector of floppy or liard disk media (even track 0). 

♦ AND MUCH MORE...We don’t have enough space 
here for everything this software can do! 


Govt. Serv. #: GS-()OK-94AGS-5396 


♦ Includes pads for voluneter to attach for actual volt¬ 
age testing under load. ♦ 4 LEDs monitor +5vdc -Svdc 
+ I2vdc -12vdc. ♦ Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or cry^stal 
failure. ♦ Monitors I/O Write and I/O Read to distin¬ 
guish between write and read errors. ♦ Monitors 
memory' write/ read to distinguish between address 
line failures and memory chip failures. ♦ Monitors 
.ALE for proper CPU/DMA operation. ♦ Monitors Reset 
to determine if reset is occurring during POST, indicat¬ 
ing .short. ♦ Monitors progress of POST without POST 
codes. ♦ Reads POST codes from any IBM or compati¬ 
ble that emits POST codes. IS.V/EISA/MCA. ♦ Compati¬ 
ble with Micro Channel computers. ♦ Dip switch 
allows easy selection of I/O ports to read. ♦ Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. ♦ Manual includes chip layouts and detailed 
POST procedures for all major BIOS’s. ♦ AND MUCH 
MORE... 

Also asK about our other Unluorsaliy 
compatible Products— 

lYllcrO'SCODB CLIEIIT: The practical answer to remote 
diagnostics (no modem required). 

The COMPUTER COnSULTAIIT: 100% accurate realtime 
benchmarking tool. 

Mlcro-SCODB CENSUS: Inventory .software to sec and 
record what's inside all 
of your PCs. 

en-Recouer: Foolproof 
data recovery for 
everyone. 


IVIICRO 


EUUU 


Featuring these 
live top-rated, 
auiard-wlnnlng 
diagnostic 
tools irom 
MICRO 2000. inc: 


call How lor special Pricing: 1-800-86a-8008 or Fan (818) 547-8387 

1100 East Broadway, Suite 301, Glendale, California • Phone 818/547-0125 • Fax 818/547-0397 
International Orders please call: MICRO 2000 Australia : 61-42-5 74144 • MICRO 2000 Europe (UK): 44-462-483-483 






















Make your PC peripherals Macintosh compatible! 

Mediator lets you use your PS/2 style peripherals as if they were connected 
directly to your Mac! Use the Cybex AutoBoot Commander™ in conjunction with 
the Mediator to control a mixture of PCs and Macs from a single keyboard, 
monitor and PS/2 mouse. Or allow several users to share your Macintosh with 
the PC-Expander Plus™. With the Mediator, going multiplatform is easy! 

• Works with most Macintosh® computers with detachable monitors 

• Supports VGA, SVGA and Macintosh HiRes video 

• Supports PS/2 style keyboard, mouse or peripherals 

For Sun® workstation support, ask 
about our Mediator for Sun! 


Mediator™ for Macintosh 



Control up to four PCs or file servers with 
Just one keyboard, monitor and mouse! 

Get the same great features of our AutoBoot Commander in a smaller, more 
’personal’ size. Measuring under 8" across, the Personal Commander lets 
you work smarter in cramped areas! 


• Supports all 100% IBM compatible PCs, with optional Macintosh 
and Sun workstation support available 

• KeyScan™ feature allows for keyboard controlled channel 
scanning and switching 

• Built-in support for PS/2 and serial mice 

• AutoBoot feature boots computers without operator help 

To control more than four PCs, Macs, or Sun 
workstations, ask for our AutoBoot Commander! 


Personal Commander 



TM COME SEE US AT 

Networks Expo in Boston MA, Feb.14-16, 1995 Booth #115 & 
CeBIT in Hannover, Germany, March 8-15,1995 Booth #M9, M10 

IBM. PC and PS/2 are registered trademarks of International Business Machines Corp. Mac is a registered trademark of Apple Computer, Inc. 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 



Circle 158 on Inquiry Card (RESELLERS: 159). 






















Circle 173 on Inquiry Card. 


Oum a PC? mihatwouid 

happen if you lost all 
your data? 

Death, Taxes and Data Corruption 

♦ Eventually your hard disc will crash,The floppy disc with 
your only copy of that vital contract will become corrupted. 

We live in an imperfect world and data loss is one of the 
dangers we all face. ♦ The wrong thing to do is worry about 
your data—the right thing to do is to protect yourself from 
the inevitable. Introducing a way to cheat fate—911-Recover. 

Automatic Data Recovery 

♦ 9M-Recover will automatically repair any software 
structure problems on hard or floppy discs even if 
the disc is not accessible from the operating sys¬ 
tem. ♦ 911-Recover has a unique Disc Analyzer 
which is capable of determining the exact nature of 
any problem In your disc’s partitions, master boot 
sector, volume boot sector, root directories, sub 
directories, 1st and 2nd File Allocation Tables (FATs) 
and the file structures themselves. ♦ You don’t have 
to know all that technical stuff—but if you’re a 
more advanced user. 911-Recover offers some 
unique and extremely powerful features. 



Repairs Files Damaged 
by Other "Recovery" 

Software 

♦ Some competing data recovery programs can damage files 
that could actually he recovered. Don’t worry—if your data is 
still on the disc, 911-Recover can get it back! ♦ It’s like hav¬ 
ing your own Data Recovery House in a box, except that you 
can do it yourself, and get your data back RIGHT NOW! 

Be Prepared When Catastrophe Strikes... Order 

your copy now! Don’t wait for your hard drive or 
floppies to crash. 

Mi nmamr 800/864-8008 

or 818/547-0125 

Fax 818/547-0397 



System Independent-Works with 
MS DOS. Windows, Novell and 0/S2. 


MICRO 2000, Inc. 
1100 E. Broadway, Suite 301 
Glendale. CA 91205 


IVIICRO 

2UQU 



Is your Laserlet- tossed about In the 
turbulence of a complex network? 

Our new Typhoon laser printers with VPT'” 
support 4 protocols and over 20 network 
operating systems. They'll handle 
your mixed-platform network. 

Do you find your printer limiting? 

You need the versatility and power 
of a new' Typhoon 8. 16 or 20. We’ve got 
desktop printers that handle paper sizes 
up to ancl beyond I r'xl?” with 3 input 
trays and resolutions up to 1200 dpi! 

So forget the let. 

Remember, even the biggest 'lets stay 
in the hangar when a Typhoon's around. 
Call us to solve your printing problems. 

MobePoftScriirt 


1-800-980-0374 

Dataproducts 

1^4 08i3f)roducK Co<p3)al0n D^niproixica} is a regict«ren ir.<H>«naiK .'irv.l VP7indflirerK a 
OatastoductB (kifpo>aiiort L»eJdl« a Packard COTparr) 
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It’s easy to get attaehed to your notebook. 



Notebook to SCSI instantly. 

Now notebook PC users won't have to give 
up their favorite desktop peripherals. Adaptec 
AdaptiV connects virtually any notebook to vir- 
tually any SCSI peripheral including 
CD-ROM, hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any¬ 
where. The MiniSCSF" Plus kit and the 
MiniSCSI EPP kit con¬ 
nect SCSI to your paral¬ 
lel port. The SlimSCSI”* 
kit is for PCMCIA con¬ 
nectivity. All three include software that is 
fully compjatible with Windows and DOS. See 
your dealer or call 1-SOO-S3^276S- 



(§]adap^ec 

VO. NOW MORE IMPORTANT THAN EVER. 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, lOware and SlimSCSI arc trademarks of Adaptec, Inc. 

which may be rcgistered in some jurisdictkms. MiniSCSI is a trademark of Trantor Systems Limited, an Adaptec amipany. All other trademarks belong to their rrspective owners. 



We've Made It 


Perfectly 

Clear. 


The most advanced, innovative and best sounding digital 
audio adapters come from Antex. That’s why they’re pre¬ 
ferred by OEMs and integrators worldwide for broadcast, 
recording and multimedia applications. 

The Antex product line capabilities include: 

• Multiple compression formats - ISO/MPEG, Dolby AC-2, GDI, 

CD-ROM XA, MS ADPCM. IMA 


ANTEX 


• AES/EBU/ S/PDIF digital I/O 
• Balanced/unbalanced analog I/O 
• Digital level control 
Programmable floating point DSP 

/ • Onboard EEPROM for software security 
• 16-blt stereo. 64x oversampling Sigma Delta 
• High-level DOS/Windows/NT drivers 
• Dual-device and multiple adapters 
• 32-voioe vyravetable synthesis 
• SCSI/MIDI interfaces 
• Waveform visualization tools 

800/338-4231 • 310/532-3092 • FAX 310/532-8509 
16100 South Figueroa Street ■ Gardena, California USA 90248 


digital 

AUDIO 

The difference is clear. 


BYXE FEBRUARY 1995 


Circle 176 on Inquiry Card (RESELLERS: 177). 














RACK MOUNT PC SYSTEMS & ENCLOSURE^^ 




MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 

♦ Computers available with '386, '486, or Pentium processors 

♦ 8 or 12 slots for Motherboards or passive backplanes 

♦ All drive bays are shock mounted 

♦ Accomodates full height & full length cards 

♦ Card retainer to firmly hold plug-in cards 

♦ 250W power supply w/ front panel on/off switch 

♦ Front panel keylock/reset switches & LED status displays 







DCZ4Vand48V power supplies available Sor systems & enclosures 



SYSTEMS WITH 9** MONO & lO** SVGA COLOR MONITORS 


♦ Computers available with '386, *486, or Pentium processors 

♦ 8 or 12 slots for motherboards or passive backplanes 

♦ Shock Mounted cage for three half-height front panel drives 

♦ Internal hard drive bracket holds two half-height drives 

♦ 9" MONO or 10" SVGA color monitors with front panel controls 

♦ 250W power supply with front panel ON/OFF switch 

^ Front panel keylock/reset switches and LED status displays 



Available in both 20** and 24** deep models 


RACK MOUNT MONITORS 


[ 



e 


j 




♦ 9" MONO & 10" SVGA color monitors 

♦ Tinted Lexan shield for screen protection 

♦ Power, Contrast & Brightness controls in front 


♦ 14" SVGA & Multi-Sync color monitors 

♦ Automatic degaussing 

♦ Standard 15-pin input connector 


♦ 17" Ultra VGA 0.26 dot pitch color monitor 

♦ Microprocessor controlled digital adjustments 

♦ Energy-Star & MPR-II compliant 



RECORTEC, INC. 

1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel; (408) 734-1290 Fax: (408) 734-2140 


RACKFAX™ 
(408) 734-9374 

Fax-On-Demand System 


800 « 729*7654 


Call for free catalog 
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LASER POINTER $49.95 


conferencing. 

Metal plating with Solid brass body 
creates a sense of beauty 

Shock resistant of 2-meter height. 

Runs on two "AAA" size batteries. 


Attracts the attention of the 
audience. 

Full 1 year factory warranty. 


800-520-8435 


raiwBT PalenL GfiSa^ & 00712 
Geirnar Patoni 0 03 04 flta.e 
U.SjV Patant 5, 193,0M 
W/arldwide Paterrt PEtndIng 
FDA Appidved 



Available in black and silver. 

ALSO AVAILABLE, THE SUPER INFINITER, 
5TIMES BRIGHTER FOR $99. 

Reps and Distributors Wanted 


Quarton USA Ltd. Co. 
7042 Alnmii Biiwns Parkway, Suite 250 
San Antonio, Texas 7823ft4518, U.S.A. 

Td; [21())520-M30 
Fax; (210)520^33 
Outside U.S.A. Fax &8*-2-6432lX)0 
Quartop Inc., Taiwan 


Remote Control via TCP/IP! 


•'' V 


Remotely Possible/Sockets 

Avalan Technology announces the World's first remote control 
software to support TCP/IP via Windows Sockets. With 
Remotely Possible/Sockcts you can now conlrol any PC on y our 
network using any vendors TCP/IP product, including: 

Microsoft (32/16 bit) Wollongong 

NovdUs LAN Workplace SCO 

FTP Software Beami- & W'hiteside 

Distinc t F rontier Techn ol ogy 

NetManagc and others... 

Remotely Possible/Sockets is licensed per user 
with packages starling at $298. 

Other products available from Avalan: 

Remotely Possible/Dial - Supports over 200 
modem.s at speeds up to 230,400 bps. including 
VFasL PCMCIA, and ISDN adapters, NASL Im 14, 
and Telebil ACS support. $199 licensed for 2 PC's. 

Remotely Possible/LAN - Supports all networks 
including Novell Netware, Windows for Workgroups, and 
Nelbios. Includes one Remotely Possible/Dial product. 

$599 unlimited users per site. 

"Package Rules Wiadayvs PCs 
Over TCP/IP" 

PC Week/Netweek SO/94 




Features: 

/ Work from home via TCP/IP's SLIP and PPP. 
^ Remote control via any TCP/IP network 
including the Internet. Unlimited Address 
Books, 

Run DOS applications under Windows, 

Error free bi-directional file transfers. 

Print at either location or simultaneously at 
both. 

Connect monitors of different resolution and 
color. 

No TSR required, 100% DLL design requires 
no DOS memory; under 200Kb Windows 
memory. 

Runs over routers and bridges. 

Uses existing Windows drivers. 

Excellent free technical support with 24 hour 
BBS, 

Faster and more reliable than PC Anywhere, 
Carbon Copy, Close-Up and Reachout! 

Introductory Offer 
Remotely Possible/Sockets 
Only $99.00 a $199.00 savings! 


AVALAN 


TECHNOLOGY 


P,0, Bojt 

Honistoo, MA 01746 

Td: 50842?-64S2 Fm: 50842?-3i75 

E-mail: 76206,3&03@cainpu5crvc.c(rai 


SDD-4-4-1 -22S 1 


In German Speaking Countries: 

^ SoftKlone/Guarda Distributing 
ll Tel: 49-89-395567 Fax: 49-89-392148 
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Special Prices for 
Byte Buyers! 
Good Through 4/30/95 

Tq nc9i¥e these special 
prices, foe mast meetloe 
^ lr«jr code #1062 ^ 


^26MB DRIVE 


Designed primarily for laptop and desktop computer systems, 
Conner hard drives offer low power consumption, high-reliability 
and a low-cost interface. Based on 3-1/2* IDE technology, these 
drives are designed to withstand intense amounts of shock. Each 
features a iook-ahead read buffer, automatic head retraction and 
high-performance, voice actuated heads. The low power j 
requirements enable battery operation in laptop and notebook ’ 
environments. New power-saving commands support 
“Green PC" applications. 

CFS-210A 213Mb. 14ms. 32Kb. iDE . 179.95 ^ 

CFS-420A 426Mb. 14ms. 32Kb. IDE ... 239.95 

CFA-540A 540Mb. 12ms. 256Kb. IDE . 299.95 

CFA-850A 850Mb. 12ms. 256Kb. IDE . 469.95 

CFA-1275A 1 .08Gb. 12ms. 256Kb. IDE . 629.00 


PC PRODUCTS 
AND ELECTRONIC 
COMPONENTS 


Combine your most 
frequently used I/O 
ports in one card! 

This card 
Integrates serial, 
parallel and game 
ports with an IDE 
hard disk interface 
& floppy controller. ' 

MOOUUR dRCtMT TEUMOIOCY 

MCT-IDEIO Multl-1/0 IDE controller. 

MCT-IDEFH IDE Floppy/Hard controller 


These value- _ 

priced 3-1/2* 

floppy drives ^ \ 
offer compact ^ . 

size, high density 
& improved 
reliability! 

FDD-1.44A Beige faceplate. 

FDD-COMBO 3-1/2* & 5-1/4* combo drive 


B0XDX40DP100 .. $529.00 

Plugs into 33MHz 486SX or 486DX 

BOXOX400PR100 _ $529.00 

Replaces 33MH2 486SX or 486DX CPU 

B0XDX40DP75 . $439.95 

Plugs into 25MHz 486SX or 486DX 

B0XDX40DPR75 . $439.95 

Replaces 25MHz 486SX or 486DX CPU 

B0XDX20DP-66 . $229.95 

Plugs into 33MHz 486SX or 486DX 

B0XDX200PR-66 . $229.95 

Replaces 33MH? 486SX or 4860X CPU 


Quantity: 


3.5HD-BULK 3-V2-1 44Mb DSAID disks 
MD2H-BULK 5-V4‘1.2Mb DS/HD disks 


This concentrator terminates all all your cables in 
one location and combines all of the signals to a 
single thin Ethernet or lOBaseT cable 


This fax switch lets you use 
just one telephone line for 
your phone, fax, 
modem and answering 
machine. 

• Accepts tone or pulse * * • 

access codes 

• User-programmable access codes and ring 
counter to control junk faxes 

FAXM-SWITCH... 


This motherboard supports M ‘ i 
both VESA Local Bus and PCI 
Local Bus. 

• 90MHz Pentium^" Processor 
with 16Kb internal cache memory 

MCT-M586-90 ... 

MCT-M486VL-66 66MHz 4860X2 motherboard .... 

MCT-M486VL-33 33MHz 486DX motherboard _ 

MCT-M386SX-33 33MHz 386SX motherboard . 

SPECIALS FOR BYTE CUSTOMERS ONLY! 


HUB-OOS 8 port version ..^_ 

HUB-016 16 port version with thick adaptor 


This external modem can give 
you up to 24 times the 
data transfer of a 
standard 2400 bps 
modem. 

• 14.400/12,000/ ^ 

9600/4800/2400 ^ 

bps modem and fax J 

• Hayes AT command set compatible 

GVC-144EF ..... 


DUE TO CUfMERT HARXEZ COWHTIIMS, 
CALL rm eURRFBT ORAM PRICES! 
Part#Size Speed 


1MX9-80X3 1Mx9 80ns SIMM 44.95 

1MX9-60X3 1Mx9 60ns SIMM 46.95 

4MX9-80X9 4Mx9 80ns SIMM 169.95 

16MX9-70X9 16Mx9 70n$ SIMM 699.00 

1MX36-70 1Mx36 70ns SIMM 159.95 

SPECIAL FOR BYTE CUSTOMERS ONLYI 
2MX36-70 2Mx36 70ns SIMM 379.95 

4MX36-70 4Mx36 70ns SIMM 699.00 


This multimedia kit includes the accessories you 
need to properly experience today's multimedia 
adventures! The kit combines a double-speed 
CD-ROM drive and matching Sound Blaster 16 card 
with a pair of matched high-performance speakers, 
plus an array of educational applications. 

• 16-bit PC compatible ISA card requires 
Windows 3.1 and 386 or higher 

• Double-speed CD-ROM drive reads data up 
to 300Kb per sec. 320ms access time 

• MPC level 2 and Multisession Photo CD 
compatible CD-ROM is XA ready 


JOB Price Guarantee 


This split keyboard features a built-in palm rest 
and a sloped, split-key design for less stress to 
your wrists. PC compatible keyboard lealures new 
graphical Task Manager for Windows 3.f . 


If you purchased any item from 
JDR Microdeuices in the last 
30 days and we’ve lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 


■ ■I dxMce (Vi 

■Us JDR Microdevices 

■ ■ 1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 

Conner IDE Hard Drives — 


IDE 1711 Controllers 


3-1/2" Idoppy Drives 


OverDrive'^' Processors 


I OBaseT Concentrators PO.MMz l*CI .Motherboard l■'ax/.M(Mlenl/l*hone Switch 


14,400 Fax/Modem 


Dynamic RAM 


M icr< ).s< )ft KeVI )oa rd 


-'«0Q2||on <| Qnn coo_cnfin Toll-Free Fax Ordering Local/International zfl-Hoiirs-Voay |®tea 

I *OUU* JOO~aUUU l-soo-sao-soos 1-408-494-1400 By Phone op ta* 

TERMS; For shipping & handling include $5.00 lor ground ft $7.50 (or air. Orders over 1 lb. and (oreign orders may require additfoaal shipping charges—contact aur Sales Dept, for the amount. CA residents must Include applicable 
sales tax. Prices sabieci to change witheut notice. We are not responsible tor typographical errors. We reserve the right to limil quantities and lo substitute numulaclurnr. All murebandise subfecl ta prior sales. A full copy of 
our terms is available upon request. Items pictured may only be representative. JOR, the JOR logo, JDR Microdevlces, and the MCI logo are registered trademarics of JOR Mlcrodevlces. Modular Cirenit Technulogy is a trademark nf 
JOR Microdevlces. Copyright 1995 JDR MICROOEVICES. Other tradomaiks are the property of their respective owners. 
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540MB roE Drive $219 
28.8k V.FC Modem $119 


(800)-369-5411 

'' Sales: 718-853-7888 Fax: 718-854-1820 

Compustar Computers 


HARD DRIVES 


MOTHER BOARDS 


Maxtor 540MB IDE Drive__ $219 

Maxtor 546MB IDE Drive. $239 

Maxtor 420MB IDE Drive.$179 

Maxtor 340MB IDE Drive.$159 

Western Digital 420MB IDE Drive. $199 

Western Digital 540MB IDE Drive..$239 

Western Digital 7.30MB IDE Drive...$349 

Western Digital I .OGIG IDE Drive..$449 

Micropolis 1.05GIG IDE or SCSI...$529 

Micrupolis 1.7GIG SCSI Drive.$889 

Jumbo 350MB Tape Drive...$169 

Jumbo 7(K)MB Tape Drive____$299 


CD-ROM DRIVES 


Sony Double Speed Drive.......$109 

Mitsumi Double Speed Drive______$119 

Panasonic Double Speed Drive.....$129 

TEAC Quad (4x) Speed Drive.—...........$.309 

Toshiba 120ms Quad Speed Drive.......$349 


SOUNDCARDS 


Sound Bluster Pro Deluxe..... 

XhQ 

.Sound RliKtcr 16 Rasir... 

__$99 

Sound Rl.'ister AWF-32.... 

__$239 



MULTIMEDIA 



MediaVisionyMicrosoft Multimedia Kit .1239 

Im lutlei: PAS Id Sony DS CD-ROM. Speakrrt. MS CD ROM BumJlr 

TEAC Quad Multimedia Kit.1389 

Indudcs; SB 16, TEAC 4s CD Driv*. Siriro Spteakfn.CD Software 


AU Mother Boards 256k C-ache & ZIF Socket 

TYPHON 486DX/DX2 3VL/7 ISA AMI-BIOS...$89 

ASUS 486DX2/DX4 3VI/7 ISA 3(V72pin ram slots.$99 

OPTI 486DXA»-5 3VI/7 ISA 3(V72pin ram slots.$259 

OPT! P5 6(V66Mh/ 2VU4 PCI/3 ISA AMI-BIOS.$289 

INTEL P5 60/66Mh/ 3PCI/4 ISA AMI-BIOS.$289 

ASUS P54C 90Mhz 2VU4 PCl/3 ISA AMI-BIOS.1289 

OPTI P54C 90Mhz 2VLy4 PCI/3 ISA AMI or AWARD.$329 

INTEL Platnum P54C 90Mhz 3 PCI/4 ISA.$329 


PROCESSORS 


AMD 486-66DX2.$ 189 Intel 486-66DX2._$209 

AMD 486-80DX2.$229 Intel 486- I00DX4.$489 

AMD 486-100DX4.$359 PenUum P5 60Mh/.$389 


Pentium P5 66Mhz.$439 Pentium P54C 90Mhz.$589 


GRAPHIC CARDS 

"Win TurlMt / Win bttast” ATI Mach-64 

ATI Mach-64 VLB of PCI 2MB VRAM.. 

.$279 

Diamond Stcalth-64 VLBAXTl IMB/2MB VRAM... 
Diamond Stcallh-24 VLB IMB DRAM. 

...$l89/$299 

$120 

Orchid Kclvin-64 VLB/PCI IMB/2MB RAM. 

Tridrnt 94t)(X'Xi VLB IMR DRAM 

...11.59/$ 199 
.$69 

S-3 Oupsci VLB IMB DRAM... 

.$69 

MEMORY 

1X9 (3-Chip) IMB .30pin SIMM.... 

..$39 

4X9 4MB 30pin SIMM.. 

4.MB 72pin SIMM... 

.$149 

..$149 

8MB 72piM SIMM.... 

.$299 

16MB 72pin SIMM... 

.$499 


61A Church Ave. Brooklyn, NY 11218 


MODEMS 


All Modems Listed Are Internal 

28.8k V.Fav.32 Data/Fax Modem...$119 

14.4k v.32 Data/Fax Modem.....$69 

US Robotics Sport.ster 28.8k V.FC Daia/Fax Modem.$199 

ZOOM 14.4k v.32 Daia/Fax Mixlcm...$79 

ZOOM 28.8k vJdA/.FC Data/Fax Modem.$189 

"MultiMcdia" 14.4k v.32 Data/Fax/Voice mail Modem.$89 


MONITORS 


Arche 14" .28 dot pitch SVGA..NI..$219 

Arche 15" .28 dot pitch SVGA. NI...$.319 

1-Thrccl4- .28 dot pitch SVGA..NI.$209 

ViewSonic I5E 15" .28 dot pitch SVGA..NI..$.369 


CONTROLLERS 


V13 2 IDE Drive Multi lA) Controller..$19 

VlJl 4 IDE Drive Multi I/O Controller....$39 

VLB SCSI2. IDF., Multi I/O.$149 


ACCESSORIES 


I.44MB/1.2MB Combo Floppy Drive.$99 

I.44MH 3.5" Roppy Drive...$39 

1.2MB 5.25" Roppy Drive.....$49 

101-key Enchanced SoH Click Kcyboaid....$19 


NETWORK 


NetWare Tested & Approved 

NE20()0 EthcrNet Combo Card (I0Ba.sc-T & I0Basc-2|.135 

NFJ0(K) EthcrNet 10-Basc-T Card.$29 




Power Printing - 150,000 cps 


Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 

BUFFALO is a regt^ered tradamark ofMelco. Inc BdfPort ts a trademahi olBtdiato. Inc 



SIMMs: 

1X36&32 
2X36&32 
4x36 
4x8, 1x3 

PCMCIA 


Printer Sharing. 

SL 6 ser. & 4 par. 
SLP 2 ser. & 8 par. 
HWP 5 parallel ports 
HXM 2 ser. & 2 par. 
HXS 4 serial ports 
ASB 5 parallel ports 


2805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 


(800) 345-2356 


23.8 BVXE FEBRUARY 1995 
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Accessories/Supplies* Add-In Boards»Communications/Nelworking 


Bar Coding • Communications/Networking 


Typical glare filters too 


dark? 


GUREBAN 


LITE* 


» Reduces glare yet increases 
light transmission. 

• Perfect for today’s VGA high 
resolution monitor. 


• Straining over "washed out" 
monochrome terminal? 
GlarebanLite^ enhances contrast 
• provides crisp, clean viewing. 


VIZIFLEX SEELS, INC. 

16 E. Lafayette St, Hackensack. NJ 07601 
(201) 487-8080 • Fax: (201) 487-6637 
Contact us for our FREE computer accessory catalog and promotional offers. 
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420 MB CFS420A 14MS 3.5" HH IDE $193 
540 MB CFA540A 12MS 3.5” HH IDE $255 
850 MB CFA850A 12MS 3.5” HH IDE $349 
1060MB CFPmOSOMS 3.5” HH SCSI$559 
1080MB CFA1080A12MS 3.5” HH IDE $535 
1275MB CFA1275A12MS 3.5” HH IDE $555 

546 MB 7546A 12MS 3.5” HH IDE $239 

MICROPnUS 

1050 MB 4110 8.5MS3.5”HH SCSI $548 
1050 MB 41 m 8.5MS 3.5” HH IDE $548 
1600 MB 2217A SMS 3.5” HH IDE S898 
1800 MB 2217 SMS 3.5” HH SCSI $898 
4300 MB 3243 8.5MS 3.5” HH SCSI $2099 
9100 MB 1991 12MS 5.25”HH SCSI $3249 


(W Seagate 

428 MB 3491A 12MS 3.5” HH IDE $201 
545 MB 3660A 12MS 3.5” HH IDE $245 
2150 MB 12550H SMS 3.5” HH SCSI $1185 
2150 MB 12550W8MS 3.5” HH SCSI $1279 
2150 MB 32550H SMS 3.5” HH SCSI $1219 

33E WESTERN DIGITAL 

425 MB AC2420 12MS 3.5” HH IDE $206 
540 MB AC2540 11MS 3.5” HH IDE $254 
730 MB AC2700 10MS 3.5” HH IDE $303 
1080 MB AC3100010MS3.5” HH IDE $479 

Oh)iie@ifTiy 

^MAGITRONIC Motherboards 

486DX2 U 3 VLB AHDCPU AMI BIOS 256K S336 
nBTHIM 60 SPCI SVIB 3ISA miCPU 25SK S669 
FEBTHIM 66 SKI 3VLB SSA OmCK 256K S789 
PEBTIUM 90 4KI 2VIB 3ISA MTEICK 2XK S979 


Call for Memory, CD-ROMs, and All Other Pricing 

( 800 ) Zkl-kBBl 


Government / University P. 0. ’s Accepted 
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RISC BASED MULTIPORT CARDS 

MS-DOS, LINUX, SCO UNIX, UNIXWARE-SVR4, XENIX 

APPLICATION 

On MS-DOS: Use to connect pool of 
modems, serial devices (POS). Software 
based on INTI4 interface and 
communication library. 

On UNIX: Cannect terminals, modems, 
printers, serial devices 

FUTURCS 

> 8/16 ports ^ Easy Installation 

> High Performance (115 Kbps) 

> Full Modem Support (DB2S) 

> Half-Size SMD Card > Hardware & 
Software Included >■ 5 years warranty 



*lsi TIME BUYER 

Cyclades Corporation • Fremont, CA (USA) 

CYCLKDES tel 8OO.347.66OI or 510.770.9727 fax 5i0.770.03ss s-mail cyclodos@nelcom.coni 


Vim 4 Mail«r(ord w^koftM 

30 days money back guarantee 
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Videx!! 


If you need a quality t 
reader small enough to fit m'i 
palm of your hand, Videx has a 
bar code reader for you. 

The TimeWand I offers credit-card 
sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take 
the punishment typically found in 


delivery and security applications. 
The TimeWand II offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 

Call today to receive a free 
information kit on Videx 
portable bar code readers. 


1105 N.E. Circle Blvd., Corvallis, OR 97330 

503-758-0521 • Fax 503-752-5285 IJ 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. CC0462B 
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CONTROL 

All YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 

_ with MasterConsole® 


■ = 



COMPARE QUALITY 
AND PRICE PERFORMANCE! 

• Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

• “Plug and Play” Any Mix of ATs 

& PS/2s; Supports PS/2 & Serial Mou.se 
& All Video 

• Desktop or 19” Rackmount Models 
for 2.4,8.16 PCs, Expand to 64 

• Keyboard & Mouse Emulators for 
Error Free PC Operation and Autobooi 

• AUTOSCANTM to Monitor All PCs 

• Remote Access up to 150 Feet 

• Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt 


‘Wo other solution 
stacks up.” 


CAU TODAYI 
(908) 874-4072 X 71 


0 

RCI 


RARITAN COMPUTER. INC. 10-1 llene Court, Belle Mead. NJ 08502 Fax (908) 874-5274 


30-DA\ .MO.NEV BACK GUARANTEE FU LL I-YEAR WARRANTA 


INTERNATIONAL: 

France: (33) 1-64 67 64 67 
Germany: (49) 180-522-8222 
Ireland: (353) 1-454-0589 
Italy: (39) 2-66800.548 
Japan: (81) 3-3255-1517 


Korea: (82) 2-412-5775 
Netherlands: (31) 10-4423313 
Sweden: (46) 020-788850 
Switzerland: (41) 22-7532200 
Taiwan: (886)2-218-1117 
United Kingdom: (44) 244-520222 


INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTAO RCI (908) 874-4072 
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Communicatiotts/Nelworking 


Computer Systems • Data Acquisition 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you're asking ''what’ s 
CTir you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it's time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform^give Rhetorex a call. And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc,, 200 E. Hacienda Ave,, Campbell, CA 95(X18-6617 
TeU (408) 370-0881: Fax (408) 3704171 

All tnHlccruirks identified by iht: ™ symlMJl wc muieinarks of Rbctcrres, Ific, 

All ulher ifadcmarfcs belong to tbcir iwi^pectjve ownens. 6 I9'?5 Rlwtiwcx, Im;. 
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LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mall 

inlqsnaes, nuifor vnice/fax applicuUoiis plus 
prt>grajTi cuncrtiJ Itito Odc ftiU r{;a[yn.-f] liigh 
perfomiancv software. PC-AT/3afi/486 based. 
Menu tIriveTi. Easy to use. Eull support for 
Rlieiorex, ?icw Yoke, Dlalo;g|c, Blcom, Pika, 
TTl and Intel voice and fas hardware. Supports 
up to 32 voice lines and up id B iasc. tines. 
Hardware + Stiftware Kits 6 C Cl jC 
2 vcik’c llrnrs kit jitarts at V ^ ^ 

Fax-on-DemancI lines: 818-3684566 or 
818-36H-8848 

SigmaTech Software 

Tek 1818) 568-6132 Fax: (818) 368-7859 

lOeOl Bismafrk Avc., Northridge, CA 91336 USA 
(ReseJlers/T>ealers/OE.^Is/Privaic lubeis are w'eltxHue) 


■ .Automated Attendant 
M Unlimited Audiotex 

■ Voice Mail 

■ Talking Yellow pages 
M Telemarketing 

I Tax Mail 
fl Fax-on’Eteniand 

■ Fax Broadcasting 

■ Date/Party lines 

■ Int'l Call Back 
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TARGET VQLIH PHEVI 



Bag Your 

Voice Processing 

Objective 

♦ tlDICE dflll 

♦ aUTQ-TMNSFEH 

♦ Fflg-QH-DEaaUD 

Complete your mission 
foras little as $295. 

Cfiai-800-685-4884 

51O-522-3B00 - FAXSl 0-522 SSS6 

Wb IjireetdiFj^aptinkiOlEUS 


TALKING TECHNOLOGY, INC. 

1125 Atlantic Ave. • Alaineda,CA94501 





Portable OEM system 
with core functions of a 
PC. DOS applications run 
from ROM with no change. 
Complete development sup¬ 
port is provided. Uses KS-9 
FeSBO CPU card With 256K SRAM, 
DOS, PCMCIA, LCD, keypad, 1 srI, 
4hrbatt.$599q1 


KILA 

Bouider, CO 80301 USA 


Tel 303,444.7737 
Fax 303786.9903 
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Rackmount Solutions 

RACKMOUNT COM PONENTS - QTY 25 PRICING 
Rachmotinl Chassis 1 T 5131 

Rackntounl VGA Mon llor 5531 

RackmouDl MunitDr Shelf £113 

RackniQuni Gharry Xeyboafd Drawer £HIC 

RACKMQUKT PLATTORMS - Oty 1 Pricing 
HM$4B60X2-B§EISA $1593 RMS4g6SX'33 $tt5 
RMS4B6aX 33 $1136 RMS38&S){-33 $665 

RACKMOUNT CHASSIS - 15 Models up lo ZD Boatd SSois 
SLOT CPU BOARDS - EISA/ESA 466,4a6SX, 3B6, 3S&SK 
RACKMOUNT MONITORS - Super VGA & MonDchrome 
RACKMOUNT KTVBOARDS - High Quality Ciieny KS 
RACKMOUNT SWITCH - VldBO/Kfl up to 12 CPUs 
RACKMOUNT CAB iNET - MlXlutor Um zr to W hig!i 
Exclusive IntomaUQnal Oislnbutof Pragram now Available 

f :»\mucr 

TEaMaaiocY titc. 

2468 Armstrong Street. Livermore CA 94550 
(SIQ) 447-203Q FAX: (510) 4474559 
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PC-based Solutions for 
Industrial Automation 

* Industrial PCs & Workstations 

* Endosunes and Card Cages 

* 486/:iRfV2B6 CPU Cards 

* RAM/RQM Disks 
■ IndusTftal I/O Cards 

* RS^232/422/4e5 


r-800-800-6889 

1-40Ra45-b678 in CA 
Fais: 4nB-24S-a263 


Aovahtech. 

750 EuBt Arques Ave. 
Sunuyvule, CA 94006 


New 8U-page Soiultm Guide 
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World's Fastest A/D Cards 



V 12blt,60IVlSPS 


V 8 bit 40 and 100 MSPS 


V Very Deep Buffers 


Drivers in C, BASIC, 
Windows DLL,LabVIEW, 
LabWindows CVI 


CSLITE 0 bit, 40MSP S $fi05 

CSSSet 8 bft, 1WMSPS S8500 

C$1012 12 htl, 2DMSPS 
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Data Acquisition • Disk & Opticai Drives 


Keyboards 



Strain gages, isolated high voltageT^^^^^BH 
and more—up to 256 channels at lOpsec/channel 
DOS, Windows, and icon^based 
software support included. 


(2l<) mm\ 

mmi 


lOtech, Inc * 25971 Cannon Rd ^ Cleveland, OH 44146 
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The Intelligent Solution For Data Acquisition 



AnahsE I/O 1o 769K samples pvr second 
rJigilal I/O [o L6M aamplea per second 
Pp to 512 arwlnjr ropul.i on flnc OAJ^" 
Up En 128 digital inputs on one DAP 
Up to 0fi sti^ug oiitpul&on otw DAP 
Up to digital outputs on Mie DAP 


VEX Custom Coulrui 
Ask fbr FREE catalog and demo diskette. 


On-bcani m. SX. m, DX2, orDXi 
IM-Thiw Dilirt At'quisitii'jfr-Wlrtf^ 

RealTSme Pnocesa Contrui-Wlndows or Oli/2 
On-b<wixl J-FT, FIR. PTD. 

LABORAimiSy 


206-453-2345 / fcjx 206-453-3190 2265116th Avenue NE 

e-mail to iiifo@nistarLabs.com liellevue, WA 3 i? 0 O 4 
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FEATUHES & OPTIONS: 

>- Supports most 3.5" hard 

drived 

IDE, or SCSI interfaces 
** Hot rern ova hill ty 

Key lock ON/OFE ftfimritv 
Fan cooling option 
^ Butlt-in SCSI ID 
switch option 

Buggedized aluminum c 
tow-cost plastic version 
Power/Drive actiytty 
LEDs 

•"Patent protected 


Call Elma at 

510-655^3400 


>- 19‘ rack mount keyboards 
1U or 1.75'' space 

> 25 models 

Full travel and membrane 
types 

IBM PC XT/AT, PS2 
compatible 

>■ US and Inti versions 

> Spring-lock front panel 

> Serial output 16mm, 2 
button Trackball 


ELMA 


EU/IA ilaGtrontc Inc. 

44360 Grimmer Bivd. 
Fr&mont CA9453S 
Jb\ {Bm 6S6-^4bO 
Fax: i51Q),S50^7fi3™ 
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Terminate SCSI Problems! 




SCSI Viie^ 
Terminator 


• Active Regulation 

• Suitu^t Indicaton; 

• Gold Conmet^ 

BeaeSts: 

■ Improves SCSI Bus 
Performance 

• Less Errors; More Reliable 
Data Transfer 


a* Diagnoses Pioblems 

r" 


High- Performance 
Active Diagnostic 

■DOS-MAC-UNIX* 


Features; 

■ Diagnostic Indicators 

* Large Ferrite Filters 
- Triple Shielding 

■ Double Gold 20u" 
Plated CoEinK;tors 

* Extra Heavy 26 
Gauge Wire 

Benefils: 

* No Uss Df 

Inipoftaut Data 

* Faster Performance 
‘ Tesl Cable Integrity 

Granite 


SCSI Vue" 
Cold Cables 


3!(ll Whipple Rd., Union City, CA. 94587 


□•■■CalaTaA^L Ph: 510-471-6442 Fax510-471-6267 


CUSTOMIZE YOUR KEYBOARD 


• Custom Key Imprinting - all brands! 

• Custom Colored keys for DEC*, 
Wyse*, Key Tronic*, Cherry* and more! 

• Custom and stock keytop label kits for 
software support languages- 

•Full color keybiiard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic, Arabic, Hebrew, etc. Keyboards 



CUSTOM HOTLINE 800 937-1337 



Jrom the letidet in Keytop JnnoxJfldons’’ 


Dept. BYTE, 260 Justin Dr. 
Cbnonwood, AZ 86326 

602 634-7515 

FAX 602 634-4620 
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Let your ’’TKOB CQlDtS SHINB 
TH^OU^H" when you advertise your 
computer products in the 




W4/?/IH^/lfff/S0™iflf SHOmkSB 

Call for more details: 

(603) 924-2695 or (603) 924-2598 
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HARDWARE SHOWCASE 


Laptops S Notebaoks^Mallimedia^Pragrammable Hardware 


Tape Drives 


Presenting... I 

* AMREL's Miglity MAVERICK series 
S PENTTUM POWERED NOTEBOOKS I 

power • speed ■ Performance 
Upgradabllity At It's Best! 




RHfiDffKblc nottf OiivE 


VFSA 

Ufiflui 


tvif-IlT IMlIt $«nd atf^ 


PfMB RARI VMn MemstT 

Wlfliliiwi acnlH-etar. 




PnteffwflTtffinitriiiTs 

rndtbii 






Thi'j Tjpt If (N3HCU ilcH 


Dockstatlon 

• Felt FvDlvred Dviklii^ Siatin] 

• Four 14-b1l ISA Expamjan 
dofti 

• Two S.^S" Bllvf |gyi 
e Aufa E|fEt Fimttbti 

’ ^rroflK Skw^t iviixn 


Dockunder 

• CBUtf Kl SlQltas 

i Molitk ofjkt and ludustrid aa 

• Plus A ffluY 

• Balft-1a UPS 

• (U-POm opiioa 

• tnnelF Pawit On nfitbn 


Dockiight 

• POfT Oapiiatai 

« AR Fxiimd Comwrfliwi 
•Pla^iPlaf 

• Pn^GOMml' CslHnd Cai^MBEi 


AMREL TECHNOLOGIES INC. 1 SOO-BS-AMREL 

(SI8)3II3-GSSII • Fu: [S1SJ3I).1-S538 • 11 HOI Gctdring Rniul, An-adia, CA 9ia»A 


Circle 209 on Inquiry Card. 


fM/ itr 



Video Framegrabbers for 
the PC/AT/485 

• Real time grab/display 

• Software with source code 

• 60 & 50 Hz. Video 

• Machine Vision since 1987 

• Money back guarantee 


Little 
Genius^^^ 

Starting at $119^ Qty I 



MODEL 1-800<292'1160 

-S12VL: VESA bus digitizer. Up to 
768 X 480 res, 0 bit grayscale, over¬ 
fay graphics. Fast 32 bit access. 

Ideal for machine visfonl. $795 

-512/24: FuH 24 bit color board. 512 
X 480 X 24 bit, RGB/Composile 

IN/OUT...^535 

-512: 512 X 480 x 8 bit grayscale 
machine vision workhorse, MuHi res/ 
Mylti image, 4 inputs^ input/output 

LUTS, ping pong buffers. $595 

-02/-Q3: Lower oost grayscale boards 
also available. Custom boards our 
specialty. 

AMEXA/ISA/MC/COD 

■ l.pjry, 

• Ir3i l;. ' 

Circle 193 en Inquiry Card 


z-worid’s 
G-programmable con¬ 
trollers are ideal as the brains for 
corttrol and data acquisition applEC^tions. 
Features Include digital f/0 to 40o lines, ADCS, 
DAGS, relays, solenoid drivers, RSZ32/RS4S5, 

, battery-backed RAW, clock, watchdog, LCDs, 
keypads, enclosures and more. Use our sim¬ 
ple, yet powerful, Dynamic C™ development 
system ($195 integrated editor, compiler and 
debugger) for quick project completion! 

1724 Rcasso Avenue 24-Houf AutoFAX 
Davis, CA 95616 916.753.0618. 

916.757.3737 Call from your FAX. 

916.753.5141 FAX Request catalog #18. 
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3480 & 9-Track 
Optical CD ROM Maker 

Windows NT, OS2, Novell Software 

• 3480 from $5995 

• CD ROM Maker $3795 

• Optical Storage from $995 

• 9-Track $995 Complete 

CALL 1-800-938-TAPE 

Cef The Very Best For Less 


^ T 



Laguna Data Systems 

7340 Smoke Rancli Road, Suite C, L^s Vegas, NV 89128 
Tel: (702) 254-2648 • Fax^702) 254-0910 
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Tape Solutions 



nURLSTRR\ 

,*,The Tape Experts 

• Top Quality 

• High Performance 

• Proven Reliability 

• Easy to Use 

• Best Price 

• Total Support 

• Factory Direct 

• Made in the US.A. 


9-TRACK 

3480/3490 

Data Interchange for ‘ 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-D061 
Tel (800) 468-0680 
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PC/MQlnfrome/AlIfni Information Cxclrango 

* Tape Tnensfei arxi Fomial Conversion 

♦ EBCDIC ASCII Data Manlpulalion 
‘ AS/400, TK50, and QIC Drives 
' UNIX Tar and DEC Save Set Options 
« Reseller Inquiries Invited 

QuaxCapy' TapeOop/fcaffion 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOWl 


1-800-248-3475 


CORPORATION 

FAX; (317) 342-8294 


7975 
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Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordable, 4-color 
adveitising section! 

Call for more details: 

(603) 924-2695 or (603) 924-2598 
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Communications/Nelworking • Graphics 



-LINE 


THE CHOICE IS SIMPLE. 


To integrate your legacy and LAN networks, choose the 
CR Systems BRANCH COMMSERVER, awarded the 
Certificate of Merit for 'Best InternetwoTking Product' at 
the International Networld+Interop Conference. 

ONE BOX. ONE LINE. 


The CR Systems BRANCH COMMSERVER combines 
into one box a bridge/router, gateway, converter, LAN hub, 
FRAD and CSU/DSU. PCs and SNA terminals can com¬ 
municate with any host/scrvcr through one box and over 
one line. Protocols supported 
include SDLC, BSC, 
Async, IPX, IP, 
NetBIOS, Burroughs 
Poll Select, Univac 
UTS, X,25 and 
frame relay. 


Call us today about your 
internetworking needs. 

L800-732-B664 




aCR-SYSTEMSl 

'Wt WUliE ]infarrajndan By “ 


PhQilc; 404-767-S:iSO FAX: 404-767-117:2 
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Mathematical/Stalistical»Programming Languages/Tools 




'^1 




To solve tough 

numcrif^ 
analysis 
problems^ 
you need... 


^ -pniiUfwtwT^ 


Numerical Analysis Software 

Free HiQ numerical analysis and data visualization 
demonstration software for Macintosh. The demonstration 
package includes the HiQ demo program and an 84-page 
step-by-step demonstration manual that gives the user a 
comprehensive look at HiQ. Example problems include: 
signal processing, ordinary differential equations, linear 
algebra, numerical integration, and 3D visualization. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 
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GSS*GKS 

Graphical Kerne! System 
for MS Windows 

GSS’^GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interact!on, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS‘GKS libraries and get a real MS Windows 
application with access 
to the Windows print manager. 

When developing a new 
application you experience a 
powerful graphics functionality that can easily be integrated 
Into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS*GKS libraries are 
available for Windows NT, OS/2. SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4,2, thus offering portable 
graphics functionality 

all platforms. EMATEKGmbH 

I I* * SubbsIrathBrStrafielT 

D-50823 Cologne. Germany 

[IMATTIIK ... 



Phone: 449-221-512074 
Fax: +49-221-529666 
Email: gssQgt@ernatel(.de 


PC 

TgX 


For High-Quality 
Scientifio PublistiIng, 
use PGTeX 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure & demo disk, cal) 800/808-7906 

Personal T^, Inc 12 Madrona Street, Mill Valley, CA 94941 
_ Fax: 415/368-6865 E-mail: pti^crLcom _ 
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Create FORMS for 
Windows or DOS applications 

Integrate forms^ logos ^ fonts ^ graphics, 
signatures, into Visual Basic, C/C + -1-, 
FoxPro, Clipper, Clarion, programs. 
Visual Forms, in a Windows environ- 
mcnl, creates PCL or metafile. Use 
Template Maker to position your X,Y 
coordinateB for your data Helds. 


Custom and slock forms available. Digitized logos, signatures. 

I>-<I 
Ini 

BUSINESS SYSTEMS, INC. 

5C Medical Park Dr. Pomona, NY 10970 


(914) 354-8666 
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SOFTWARE SHOWCASE 


Operating Systems • Utilities 


A Complete 32bit 
Multi-user^ Multi-tasking 
OS for the PC. Inciuding: 

C, C++, Ada, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 

With complete sources. 
And 600 pages of 
printed docs. All for 
only $57,9t 

Yup. 

Slackware 
Professional Linux 2.1 

ACC Corp., Inc. 

Tet (203)45+5500 Fax; 45+2582 
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Dafa Mmnipuiaiion 
ond Transfer Praaram 


IVow \bu Call Have It AD 


Dll anlrr 
>uor 
aip> ol 

(m 

800-3374(76;{ 


Eg ? 


Noft LI^K tlie PC user full acec^ss 
to ttie (lata oil any hard drive llK'ludm^^ hiddli'n. 
s>?item and encrjplefl files. With LINK 
you L'an aipy, t'uL niov(\ slide and delete 
diralories and siibitiredories rt^^ardless of Lhr 
attjlbutes. AN tiala ran lie (xiEihxl fioin auj PC 
liuiiidir^^ lapi()|)s and n(rt(‘books io any other 
PC Willi LIh' included cable rlghl l.lnx)u^i ihv 
serial fioit oi' pai'aliel fx)rts, TIk; mr friendly 
interface makt^ [E\\\ U\K Llic easiest U> use 
data transfer fino^^am available. 


Consolidated Software Products, inc. 


Circle 223 on Inquiry Dard- 
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Programming Languages/Tools • Windows 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learnini 
Series™ you can learn 
C/C++, object 
technoiogy and 
Windows’"-6ased pro¬ 
gramming quickiyand 
convenientiy in the 
privacy of your home 
or office. The OWlL 
Learning Series 
features: 

Visual Series", 

OC++ Series'* 

OOA/OOO Series" 

OLE Series" 

Circle 231 on Inquiry Card. 


( 




Cail us for 
information, 
and FREE 
Demo 
Software^ 


Each series; S249* (reg. 

Any 2 series: S399* (reg. i750j 
Arry 3 series: SS49* (reg, sioso} 
A] E 4 series; S649* trqg. $ otsoj 
LAN version: Call 

» United TWrw CHh^ 

800-6789-OML 



Object 

Management 

Laboratory 

TEL 805-373-8111 
FAX: 305-373-8116 


Fmzy 

.. ^ '^V ^ 

'*0^ 


Conventional spreadsheets can’t 
cope with uncertain or fuzzy 
no mbers. 

But now there’s Fu/iCak-. It was 
designed from the ground up using 
revolutionary fuzzy math technology 
to achieve break through performance. 

KuziCalc is perfect for projections, 
planning, and estimating. See for 
vourself. Call nrnv for KRhiE info kit. 


Ca[l 800-472-6183 

FuziCalt. 

The Fbzzy Spread sheer™ 
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The ohjeci browser 


Imagine this: Your 
development team , 
easily extracting 

legacy data into ; ^ 1. 

a generic object 



format—^any size, 
any type, any relationship, any 
referenet^—all capable of annotaLion, imagine 
compilable specifications. [nLeracUve fesiing and auto¬ 
mated (iociimentation. Imagine iransaciian managemenL 
logical navigation and readahle code, Now iliink of liow 
lids would shorten your lime to Cijmpletlon of software 
projects. 




Think of Game Ion. the royalty-free, 
full cycle development toolkit that 
combines significant database 
fe^aliires with a persistent store 
class library, Licenses for 
Windows, ns/2 and NT. 

For C and C++. But don t just 
think of Gameion, call 1.8O0.G,4MELON i 
for a free evHliialioit disk. 

gamalon. 

Mrnai Corpuraimn. Mmlti Park. California, tnfo@inonai.com. PAX 415.853,6453 
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Are you looking for service, quality 
and dependability when it comes to your 
LAN products? 


ESSE ^ TM) 


ALTARBSEAtiCll 

CORPORATION 


Look no further. Alta Research, 
manufacturer of the Award-winning 
EtherCombo-16+ T/C, has adapters for all 
your Local Area Network needs: 

• 16 bit Ethernet • Internal Concentrators 

• 32 bit Ethernet • PCMCIA Ethernet 

• 16 Bit Token Ring • Low Cost Ethernet Solutions 

• MCA Token Ring • Network Operating System Bundles 
Call Alta Research today for details on otur Authorized Reseller Program 

1 - 800423-8535 

Alta Research Corporation 

614 South Federal Highway, Deerfield Beach FL 33441 
Phone (305) 428-8535 Fax (305) 428-8678 
Or contact a reseller near you: 

Mainstreel Cuiriputer l'a0U-3:i3-9i899 DataCnirtm Warehouse l-a(XKS28'226J 

_ Circle ±86 on Ifiquliy Card. 
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Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information; 
(603) 924-2695 or (603) 924-2598 



Something Missing? 

Complete your BYTE €elle€tien by ordering Back Issues today 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

iNovember 

December 

Special 

Issues 


1992 1993 1994 


1993 
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■ Guide FiU 



Special Isaacs ItS. Delivery $5 00 Fordgo $4.00 

1990-91-^1-95-94-95 D.S. Ddivery $6.00 Fordgn $8.00 Canada & Mexico $6.50 
AH laauH prior lo 1990 aS. Delivery $3-00 Foreign $4.00 

All cbecks inuat be in UJi, Funds and drann an a ll.S, banlu 

The above prices include pusiii^e in the US. 
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BYTE E(jro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 4^ per reader! i i ■ y y ^ 

Circulation of tiic BYTE Euro-Dhck is with this affordable, direct channel to I ■ W M ■ 

tai^cted to computer experts in over 20 Europe. For infomration on the next 

countries in Western Europe. Take full BYTE Euro-Deck, call Joseph Mid)e at r51|iT|EF^ [113 

advantage of the benefits BYTE provides 603/924-2533 or fax to 603/924-2683. I ^^1 J il 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has (nqulry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT; Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2''x1 
ads can include headline {23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


ACCESSORIES 


RADIOACTIVE? 

Plot It 0 fi PG {+FajmropS} mw RW-6D bad. MONITOR 
+ ALARM. Uses com port. ALPHA * BETA * GAMMA • 
X'flAY. MlcroR:lOOO X resolution of survey gefflers- Tmck 
RADON, find sources. Ciieck food, water, ceramic coffee 
mugs (EYE OPENING). Piol background, piane ride, TV, 
hrids. PC MAG & BYTE rev. Visa/wt/EURO. ^5 day $ batk, 

800-729-5397 or TeVFax: (302) 655-3800 

Aware Electronics Corp. 

P.Q.Bok 4299, Wllminglon, DE 19607 A 49»50 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch sIgnaJs among PCs with COMMANDER 
Boosts Signals up lo 600 teat. Ck^ntrol up ta 96 PCs 
with one keytoard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr.. Huntavlite, AL 3S805 

Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STAB1LANT 22 
CONTACT ENHANCER 

^ighiy . .“Jteny Poumefla 

A Iwig-tBim enviformsntatly-sali. res^dewif cofll^ci 
tnealmeni' S(at>liprrt 22 subeteniially improves the redatMtHy 
of Donnecturs and conls<^ tor computers, bM-mf)idk:al 
eiddranics. talMom, avKmles, prtjcess control, CATV, video, 
audio, and sutomolive equiprnsnl. 

D-W. Eteotrachemicals Ltd, 

S7 Newkirk Hoad (North) Unit 3. Richmofid Hill, 
Ontario LdC 304, Canada (9CS5} 5afl.75Q0 


Inquiry 652. 


VGA Splitters 

■ Connect 2, 4, or more monttors to your computer 
* Bright and crisp presentation simullaneDualy an 
ak monitofE Guareiriesed 
» Works with all VGA, SVGA, and RGB monilors 
» Supports 1230 « 1024 - MADE IH USA 
» Special VGA exteosiDn calbles to 250 ft 

H&RTECHNaOGY^.,.f^ 

Santa Ana, CA (714) 641 6607 OVU 


Inquiry 653. 


BAR CODE 


Labeling Software 

Or EPSON, IBM, OKI. or LaserJst. Easy 
WYSIWYG dasigr^. Any format/size. Up to 120 
fields per labeJ. 10 text sizes to 3“ - readable at 
100'. AIAG, KMart, Sears, MIL STO, Penneys, 2of5. 
128, UPC/EAN, Code 39. File Input a Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


phone and fax number. 2“x2'A" ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to Issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 034SG. For more infor¬ 
mation call: Margot Swanson at 603-924-2656, 

FAX: 603-924-2683. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 
A Reads 2of5,128, UPC/EAN. Code 39, etc, 

A External or Internal attachment on PC 

* Wand, CCD, Stoi Badge, Magstripe or Laasr 

* Two Scanners per Reader 
A 100+ Configurable Options 

* 2 Year Warranty. 30 Day 3 Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - S624 
A Complete with Laser Scanner - Si 250 

* Complete Wand only Reader- S329 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408^58-9938 

800-345-4220 


Portable Reader 

* AA Battery Operated. 64K or 256K 

A Display messages and optional voice messages 
tell operator what to do. Messages are easily 
reconded (tike answering machine) in any 
tanguiage. This unit is EASY! 

* DouWe duly as Non-portable Reader 

A 4x20 Supertwist LCD Display. 35 Rubber Keys 

* 2 Built-In Inventory Programs 

* Download tables and PicX Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interlace and Keyboard Interface 

* Reads 2of5, UPC/EAN, 128, Code 39, ete. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Gueieniee 

* 64K Comfriete with Steel Wand - S799 

* New Smaller Size - weighs only 12.S oz. 

Worthington Data Solutions 

3004 Mission Street * Sartta Cruz, CA 95060 

4M-458 ms f AX 406 45a‘9W4 800-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar code wand or laser wflh a rarige 
of 100 feel. Plug-N-Play. No software needed. 
Attaches as 2nd keyboard. For IBM and Macintosh 
or any serial device. 

Complete Cordless Wand - $695. Complete 
Cordless Laser - $1775. Optional Range Extenders 
£200 per 100^ added. 

Worthington Data Solutions 

(408) 458-9938 (SOO) 345-4220 


RATES (Jan, 1995) 

3-S 6-11 

ItstHS Ifiues 

12 

Issuas 

1 ad $731 $701 

$614 

2")[Tr 2 ads/issue - - 

584 

3 ads/issue - 

556 

1 ad $1,452 $1,402 $1,228 

2'W 2ada/i&stia - 

1,169 

3 ads/i&su6 - 

1,111 


BAR CODE 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts deslgnad for dot matrix. 
DeskJet and LaserJet. Print Codabar, 2 of 5. 
Code 128, UPC/EAN and Code 39 Inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portoble Bar Code Reader 

Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

>- 54 Key Keyboard wuh Separate Nurneric Kays 
^ Real-time Clock Suppom Dale & Time Stamps 

> Reads ail Popular Bar Codes (16 types) 

> Wand, CCD. Laser, or Seriai Input Devices 

> Built Jn Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files in Memory 
>- Built-In Caiculator 

> Supports HAYES Compatible Modems 
>- 64K Memory with Data Compression 

> BO-day $$ Back Guarantee -1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Eulese, TX 76040 

W) 648-445! (817)571-9015 FAX (9171695-5237 


BAR CODE READERS 

For PC, XT, AT, PS/Z, A Serial Terininals 

> Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard input 

> Uses Enhanced Decoding Algorithms 

► Accepts Wand, Slot/Badge, CCD. Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH, MEDIUM, & LOW density codes 

> Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 
Supports NOVELL Networks 

>■ Supports US & iNTERNATfONAL Keyboards 

> Direct From Manufacturer 

SOHlay $$ Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $1095 
>■ Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(999)648-4452 (917)571-9915 FAX (917) 585-9232 
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THE BUYER’S MART 


BAR CODE 


Bar Code Printing Software 
LobelWorks for Windows 

► Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Fonts. Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%). Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

► Imports & Exports Graphic Files: 

TIFF, GIFF, BMP. PCX, WPG. WMF. TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

>■ 30-day Money-Back Guarantee, $295 
* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 
1800)648-4452 (617)571-9015 FAX (017) 685-6232 


CAD 


ELECTRONICS CAD 

Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 

For brochure use Inquiry # or contact us at 

NUMBER ONE SYSTEMS 

1795 Granger Avenue. LOS AMOS, CA 94024 

_ Tel/Fax: 415 968 9306 _ 

Inquiry 657. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORTI 
Indexer LFT* sotNoare $249 
NEW VERSION 3 VISA/MC 

• Controls up to six step motors slmuttaneously 

• Linear and Circular Interpolation. 

• New features to accommodate machine control. 

• Easy-to-use DOS device driver. Super Manual. 

• CAD-CAM interface available. 

ai.*6*^ o A Corporation. 1422 Arnold Ava 

AbllltV OVSlGmS RoslyaPA 19001 (215)657-4338 

' ' FAX: (215) 657-7815 


CD-ROM 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
-1-1 -215-276-3657 / +1 -215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 662. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 658. 


Inquiry 663. 


BARCODE & MAG. STRIPE SYSTEMS 


MADE IN TVIE USA 

• Keyboard Wedge with HP 

Stainless Steel Wand $249 

• Keyboard Wedge with SYMBOL 

LS2000 Laser $849 

• Keyboard Wedge with SYMBOL 

LT1700 Laser S562 

• Software Wedge Decoder with HP Stainless 

Steel Wand or Laser Scanner (DOS &WN) $149 «- 

• Mag. Stripe EncoderiReader (3 Trks) 

w/Sottware $1099 

• Printing Software (dob. VMN.UNK...) $149 4^ 

• Portable Data Terminals (64 k- asnb ) $599 ^ 

• Complete POS System: 466 40k^, $1999 


4MB RAM, monitor. POS Soltnrara, SP212 Receipt Prinler. 

M-S Cash Drawer, pole dtopiay. HP stainless steel wand and 
magnetic stripe reader with decoder 

• Application Software: Inven, Asset, Tools, Tine A Attend. 

• Radio Frequency Terminals (spread spactrunVnarruw tend) 

• FREE Printing Software. Wand Holder/Laser 
Stand. 30 Day $$ Back • Spanish Dept. Avail. 

• Direct from Mfg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way. RiversKte, CA 92503 (909) 270-0016 Inti 
(800)653-4252 US«(800)219-5178 CAN «FAX (909)270-0920 

Inquiry 654. 


CD-RECORDABLE 


Geared to CD-R technology 

GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 
ail major CD-Recorders: 

JVC High Technology 

Kodak Philips 

Ricoh Plasmon/Reflection 

Sony Yamaha 

GEAR is available for 

• Windows/DOS • Apple Macintosh 

• Sun Unix • Hewlett Packard Unix 

Elektroson 

USA 

10 Presidential Boulevard. Bala Cynwyd, PA 19004, USA 
tel 610-617-0850 fax 610-617-0856 

Europe, Asia, Rest of the World 
P.O. Box 2436. 5600 CK Eindhoven.The Netherlands 
tel 31-(0) 40-515065 fax 31-(0) 40-514920 
E-mail ElektroOsci.kun.ni 


Inquiry 659. 


Your Source for CD ROMS 

MULTIPLATFORM; Amiga. Mac. MSOOS, Windows Unix 
GRAPHICS Plor Graphic apps/loois. fPOV Rayiracing $19.95 
AUDIO Plus More than 10,000 fries of Audio Apps/Toofs $10.95 
MULTIMEDIA Plus MM tools/Apps Plus libraries. Images $19.95 
MEDIA Plus: Textures, Fonts. Snds. Images. ROYALTY FREE $34.05 
LANGUAGETOS Largest collection of Languages/0$ W(*8rce $34.95 


LANGUAGEAIS It; (kimpanion more UQS w/source.$34.95 

Windows 3.x CD ROM’s 

BUSINESS TOOLS: Comprehensive collection of Bus Progs $19.95 
CLEARVUE VISUAL FILE MANAGER. Media prevtewer $34.95 
OIGtTAL CINEMA AVI. MPEG Video Libraries 

and Screen Saver.. $34.95 

Century FANTASTIC CINEMA MultiriMdia video history 

ol Science Fiction. Honor films.$44.95 

IMAGES -JOSEPH BARNEH Fine Art Photography $34.95 

Over the Shoulder Excel Tnlortal; Proven Instructional 
Design. Interactive multimedia lessons 
for begmning. intermediale. and advanced ... $59.95 


VISA, MASTER CARD accepted 

USA 1-3 discs add $5, 5-12 $10 
Foreign 1-3 $10. 5-12 $15.00 

KNOWLEDGE MEDIA 

436 Nunneley.Suite B, Paradise, CA 95969 

(800) 78 CD ROM, (916) 872-7487 

_ FAX (916) 872-3826 _ 

Inquiry 664. 


CD-ROM 


BAR CODE PRINTERS 

Only $1,495! 

Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 

THARO SYSTEMS, INC. 

P.O. Box 798, Brunswicic, OH 44212-0798 
216-273-4408 Fax; 216-225-0099 

Inquiry 655. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
aulorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers. $649. 
CAM nie outputs. 

Mental Automation, Inc. 

5415 136th Place. SE-Beltevue WA 98006 
(206) 641-2141 FAX (206) 6494)767 BBS (206) 641-2846 

Inquiry 656. 
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CD-ROM TITLES 


101 Best Gaines 

$13 

Doom Manta 

$13 

11 Mil BusinessPhBk 

$18 

Family Dr. 3rd Ed. 

$17 

70 Md Home PhBk 

$23 

Mathematics Lib. 

$13 

Business Made Easy 

$15 

Mkfdto School State $18 

Complete Algebra 

$18 

MYST 

$47 

Compton's Ency. "95 

$61 

Windows Expert 

$12 

CALUWRITE/FAX FOR FREE PRICE UST 



Over 500 titles 


ALLTEX COMPUTERS 

PHONE (915)675-5134 

3900 N 1st. Suite 7 


FAX: (915)676-4360 

Abilene, TX 79603 




MASTER CARD - VISA -COO- PREPAID 



Inquiry 660. 


^ CD-ROM DRIVES 
SCSI ADAPTERS 
^ SOUND BOARDS * 

• CD-ROM TITLFS. MAC A DOS 
• CD-ROM CADDIES A ACCESSORIES 

Computers at Large 

Saratoga. CA 

Dedicated to CD-ROM technc^ogy. 

Please Cau For Our Prke List 
800-642-4194 • 406-255-1061 

Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 661. 


New and Updated CDROM Titles 

Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 


Giga Games COROM. Games for DOS/Windows....$39.95 

Space and Astronomy. Thsnds NASA images/data.$39.95 

C User Group Library. C source code Dec 93.$49.95 

Simtei MSDOS CDROM. DOS Shareware/Freeware.$29.95 

QR2 Ham Radio COROM, FCC Callsign Db & Shrwar.$29.95 

Hobbes OS/2 CDROM, OS/2 SItareware/Freeware.$29.95 

Source Code CDROM. 650 Mb source, DOS/Untx.$39.95 

Gutenberg Project, Literature and docs.$39.95 

Linux Operating Sys, 386/486 OS. XII. full src...$49.95 

FreeBSD Operating Sys. Ver 1.0, krni src. X/GNU..$39.95 

Ubns Bntannia. MSDOS Tectv/Sci/Engineer.$69.95 

X11R5A3nu COROM. Full src. SPARC binaries...$39.95 

Nebula lor NeXTSTEP. Prgms for Intel NeXTSTEP.$59.95 

Ada Programming COROM, Compilers, source, docs.$39.95 

Amine! COROM. Amiga Shareware/Freeware...$29.95 

COROM Caddies, Lllelime Guarantee....$4.95 

Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 

4041 Pike Lane. Ste D-212. Concord. CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 665. 






















































COMMUNICATIONS 


COMPUTER TELEPHONY 


DATA/DISK CONVERSION 


Frame Relay, x,25, BSC, HDLC, SPLC 

Usft aur rack solliif compkant. Inaxpeoslve afid robust 
synchronous producla for ywjr PC project. On bcotU protocoi 
support rsducas PC overtioad. 

• Support for MS-DOS, Win^Jows, UnH, OS^, Nelwiue and others- 
CCm and ISO compElant X.2S, HDLC. 

• Frami; Relay btankeT certiriMl for arty appIFoaHun, 

' Test and deiascope progjams tor ^sy debugging. 

Sangoma Technologies Inc. 

Tel 1^0OO^3Sa-E475 905^74^1 &90 

Ffia 905-474-9223 


Inquiry 667, 


Write your own Voice Moil software 

Create adyanc^, mulIHrne volca/lax maiJ systems With 
VOS^**, the Editors' Choice. Complete Jangoage for 
comp^BrrtelBphdna inlBgraEICm. VOC supports dalatia«es, 
LANs, voice recognition, taxl-to-spesch, conferencing, 
swlldilrtf and nwa. 

Call for free booklet Get into intemcttve Voice. 

Parity Software 

US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3040.8803 fax: 445-3940-7803 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats including SM”. 5'/^. S'" disk 
formats & word processors. Disk-todisk con¬ 
versions also aval fable. Intnoducing CD-ROM 
conversions. Cail for more info. 

Pivar Computing Services, Inc. 

165 Arlington HgEs. Rd., Depl. #B, Buffalo Grove, IL 60009 

(aOO) Convert (706) 459-6010 


CROSS ASSEMBLERS 


Share Modems & Phone Lines! 

Modem Assisi PLUS is a full feahired, noruJedicated modem 
sanw 1or IPX or NetSiOS nvlwoPca. Data rates la 11S,200 
wllh serial ports, or multiport boards. Use ANY Windows fax ot 
communicallon Goffware or 1X)S programs v^lch support 
INT 14 or NASI. $249 two porta, $740 unlimited. 

Ftm 3a4ay trtaf om BBS. 

SYNERGY SOLUTIONS, INC. 

2150 SoLrth Courttfv Club. Suite 1, Mesa, AZ 8S210 
(602}545-9797 FAX (602)545-9827 088(602)545-0232 


FC BASED DEVELOPMENT TOOLS 

Wa offer low-eosl efficleni CROSS ASSEMBLERS and a 
suporb line of SIMULATOR-DEBUGGERS whh full buill-Jn 
DISASSEMBLERS for Inlal G MCS-4fl. S1. as aito 1H. and 
tor the ZSO famblea of embedded cartlronem. Oui new sIm- 
ulalora fw the flOClSfiKB and SllCifldKC are unique In the 
rrt6rke|, and have been receivad ivilb mva reviews. Thpe pricje 
of OU7 sgitwero Inoludae urillmted Iree upgrade pjhdieges' 

Lear Com Company 

2440 Kipling Bt., Sle. 20 B. Ukewood. CO 602IS 
(30(2) 233-2230 FAX (303) 232-3721 


WE WROTE THE BOOK! 


Deal direct vyith the company who developed 
the systems thet most others use... 
SHaFFSTALL! Tape/Dtskette 
Transfer/Conversion/OupJicatlon, PC/Mfni/ 
MafnframeAA/Qrkslation Tape Transfer. WP to 
WP Document Conversion Services, 


1 - 800 - 357-6250 


317.842-2077 


Shaftsta f I Corporati on (Fas) s 1 7-s42-82«4 


Inquiry 668, 


Inquiry 673, 


Inquiry 678, 


COMMUNICATIONS: FREE! 


Cost'^Frea Commynicotionsl 

Operato dial-up equipment wllh NO call or cabling costs: 
develop, demonsfraie, toai or leach anywhere - inatantlyl 
(Also Ideal tor programming voice syslems) 
PORTABLE PHONE-LINE SIMULATORS 
Fax Scannar (9 or IS vote) £28 ($49) 

One-way Dial-up (“LteT) £79 ($135) 

Two-way Otal-up fDemo") El 19 ($199) 

e-channal ISDN (“K364") £2060 ($4050) 

QUAhfTiTV DISCOUNTS - DEALERS WAKTTED 

FRCeUNK^y GoodThinkingiu^O 

-1^44(0) 1644 291803 Fax: 292603 AcoessAflaa 


Inquiry 669. 


DATA RECOVERY 


We Can Save ft! 

All Platforms * All Storage Devices 

Proprietarv techniques SO advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since f985 

1 - 800 - 440-1904 

_ 415-883 4232 _ 

Inquiry 674. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 

* ComptetB Packaging, Asaambty & Printing 

* Custom Labels & Silkscreening 

* Available In all di«k formata 

* 100% virus checked & copy-verified 
MANUFACTUMtNG DfSKETTES IN THE U.S. SINCE 197S 

STNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE, MITCHELL SD 57301 

1-800-843-9862 


Inquiry 679* 


COMPUTER BOOKS 


COMPUTER BOOK STORE 

Now, on Ihd InlemBl! 15% discount afl most books from 
14Q publishers. UNIX. CO-ROMs. Windows. Internet, 

I MacInlDsh. Electronic calalags available by anonymous 
I FTP from ftp-compubooks.com. Download catalog from 
I CompuServe (GO CBK). Personal, lechntoal service. 
Worldwide shipping. All major cards, 

CompuBooks 

I RR1BOX271D 512-321-9652 

I Coder Creek TX 78512 USA Fax S12 321 -4525 

Orders only BOO-BBO-6818 


Inquiry 670. 


Ontrack 

DA TA RECOVE RY 

»Proteaslonal service recommerided bv major hard 
drive manufacturers • Expertise 1n vfnually every 
bperaUng system & media stenage device • 24-hour 
support with weekend, priority, 6 on-site service 
avajiable • For fasl, successful resuns. call: 

MN:1-800-a72-Z599* CA: 1-800-752-7557 
UK: 44-B1-974-5S22* GERMANY: 0130-815-198 

Carp. Headqaaners: flagf Buiy Drlva^ Bian Pjai'te, MN 55346 


Inquiry 675. 


EDUCATION 


B.5. Sl M.S. In COMPUTER SCfENCf 

Die American irutliute For Ctomputar Scienoas oterfi an In- 
deptti home sludy prograrri to earn your Bachelor o( Sdence 
aT homa. 6.8. aub|e<cts covarad arar MS/DOS, BASIC, 
PASCAL, C, C++, Dato nie Pruceesing, Data Stroctorea 8 
Operating Systems. M.S. program Includes subjects In 
Soltwara Enginaenng and Adiliciai Intetligenee. Ada and 
Using Windows coursaa also available. Accredited Member i 
World Afifiodiaifon of Univarsstlee arid Collegaa. 

AMERICAN INST, for COMPUTER SCIENCES 

ai9f-BY Magnolia Avi,, Suite 200. Blrtnlngtem, AL 35203 
1 -800-787-2427 * 1-205-323-61 9 1 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacerpBrtt of hardware, media and purchased 
software. As lltUe es £49 a year covers acddenis, 
theft, power surges and more. One cail does rt ail. 

1 - 800 < 800-1492 

SAFEWAflE, The Insurance Agency Inc. 

PC Bnx 0221T, 2029 N. High SI,. Ccrfumbue, OH 43S02 
Now available In OnterlD!ll 


The Dam 
Recovery 
CompiinY^'* 
Total Recall™ 
Data Recovery 
800/743-0694 
719/380-1616 iNTL 
719/380-7022 FAX 
2440WayhOka 
CotoFadD Springs, CQB0915 


Oodl (aiie chances with your 
imporlantdsftaiLc! our \m\ 
of specialfsis qufckiy 
evaiuateartd recover your 
data fromJTiost storage 
systems and opsf atifig 
plallorms. Wa have the 
experience you need to gel 
back up and rumina.afa 
price you can atlord to pay 
Ftelerances and tEterral 
programs availabie. 


COMPUTER SCIENCE B.S. DEGREE 

0.S. degrees in oompurer edeooe ar»d othac lielda 
offered through horriB study. Gianthsm iasson maleriato, 
Parsonal help by mail, phone , fax, BBS. Emphasis on 
leaching and guiding you tn prolessiunal oompeteocQ. 
Quf 44th year. Accredited member DETC. 

Free Catalog: 1 (800) 955-2527 

Grantham College of Engineering 

Granihsm College Road. SlkJeTI, LA 70469-571X1 


Inquiry 671. 


Inquiry 676. 


Inquiry 680. 


COMPUTER MEMORY 


MEMORY SIMM MODULES 

Wholesale Prices-Domestic and Overseos 
AbMivtftly The LawsPiices oii 30 und 72 iHn Simms 


Lifctimo Warranty arn all MBmory. 

Wo have bflofi Ttio Lsaden in Low Prices Since 19B6. 
Pleose Cdl or Fax. ■ BUY • SELL • TRADE 

Windows Memory Corp. 

920 Kilns 5t, Suite 302, to ioifa, CA 92037 

800-454-9701 Fax (619) 454-9703 


Inquiry 672. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape c^onversion 

for many leading corporalloha, governmofil a-geheiea, 
Eaw lirms, and Dompanias tn every Industry-wortd-wlde. 

Free test « Satistection guaranteed 

Graphics Unlimited Inc. 

3000 Second St. Norto, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612> 566-8783 
1-600-745-7571 

Inquiry 677. 


EMBEDDED FONTS 


SwellFont™ 

A scaleable lent from 6 pix &. up. All sizes wail formed. 
Compile ANSI C coda f4K} wilh pgm. For C 
programmers that supply graphics primitives 
for CRT or printer. £50, 

FAX 1 -800-720-7974 for info. 
Schneider Software Systems 
Corporation 

3430 List PI #1006, Minneapolis, MN 55416 

inquiry 681, 
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THE BUYER’S MART 


Inquiry 682. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerSJFucture for Windows generates 
incnedibie staicture charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowchart! rig. PowerStructure will diagram 
your spaghetti code, do it in seconds, and Free 
programmers for more important work. 

Now Just St49. 

CyberMetncs 

5541 S. yarine Drive., Tempe, AZ 85253 
(602) 838-3310 


Inquiry 683. 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing tool for 
nowchads ^ org. charts. Requires Microsoft Wirt- 
dows; 200 shapes auto adjust m size: diagonal lines 
and curves: auto Jine routing and re-rouling; OLE 
server; click On a shape to'brrng up a sub-chart; 
rmport/export bitmaps and metafiles; Call for free 
liial disk. 

RFF ELECTRONICS 

1053 Banyan Courts Lovetand, CO EIQ53Q 
Phone; (303^ «e3-S76r FAX; (3^3^ 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

TratLsEaiJon, Language Learning 
Tutoriak, Fonta, Dictioitaries and 
Language Sysicms for DOS, Mac and Wlnckn^'S. 

Japanese, Chintese, Spanish speakitjg staff. 
Call us first for best prices and expert support. 

Character Language Resaurces 

2130 Siwtelle Blvd, 3 U 4 A, |j>s Angeles, CA 
800-569-2099 FAX 310-996-2 303 


Inquiry 684. 


HARDWARE 


Pre-Owned Electronics, Inc^^ 

THE Independent Provider, serving the Dealer, 
Professiortel, Corporate, Govemment, and 
_ EducationaJ Buyer since 1985 _ 

APPLE II* & MACINTOSH* 
SYSTEMS ■ PARTS > EXCHANGE REPAIRS 

Caff for a Ca/a/iDgr... S 0 0 "2 74"5343 

INT'Lt 617 - 275-4600 ■ FAX: 617 - 275-4846 

2£K BURLINGTON ROAD • BEDFORD, MA 01730 


Inquiry 685. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

RuggedWriler DraflMaater 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also availatjie, 
Ted Dasher & Associates 

4117 Second Ave , S, &rmmgjhfflfn, AL 3S£22 

Phone: (20S) 591-4747 Fax: (205) 591-1108 
(BOO) e3&4B33 


Inquiry 686. 

230 BYTE FEBRUARY 1995 


FLOPPY DISKETTE 


JAPAN MARKET 


SECURITY 




3-5" FLOPPY DISK 
RELIABLE & DURABLE 

« Wt in £ manutacturer licensied by Sony Corporation, 
i Otir disks are all lOIKt TeslKl and Cirtmsd Error Fiw wflli oiflEankwd 
Oliepii^ Lsvel. 

* Available podurtts: END. 2D0. video ti|», CD Jewelry box. 

■ Oot own bciAd MESA, OEM dr hulk padi ate also availably. 

■ Ouplicatere & vrtiolasatefs ar? welcome 

YHC Cassette Ind, Ud INMARK )NQ. LTD, 

75 Sairttebury Square 1A Mian FEiDnQ ipdustrial SIdg. 

Scarborough. unL 7 Gheunq Lae SVEet. Qhal Wan. 

Canada MiY3Kt HonoXQrrg : 

Tel; (416) 32M178 Tel: (B52) 5SB-22D3 ^ 

Fax: (41fi) 3Z1-B451 Fax; (852) 697-3700 


Japan 's Computer industry - in Engiish! 

1 Aro you imssjog out on one of t^a laslest growing sottwara 
markets in Itw wcwttrf Loarn- how lo get irii by 544tHcribir^ to 

1 Japan's only English.tenpuago computer magazins - 
1 Camptiting Japan. Fax or call far a FTIEE: TRIAL GORY. 

Subscripttons only USSS3 In Nofth Ameilca and Y9.000 per 

1 year olsawthera. 

Computing Japan Magazine 

USA and Canaita: ElsBWbim]. 

MtfCedarSt. Ikriw Ak dUs, 4F 

• SandpOHnl, ID 83064 USA 5.25-Z. HliDC. SIliiKjya'ttu. TOtyd 1 50, 

Ptr: 2dlF2fl3-St7i Ph: J1-3-3445-2S1d 

{ FUC Fix; 41-3-3447-A925 


TH£ ULTIMATE SOFTWARE SECURtTY 

• STOPCOPY family - UNCOPIAELE copy protedlon 

• STOPVIEW software encryption 

• NETLIMIT nofwork license melerwig 

fl DOS, WirtooWa, MiBcintosli, OS/2. aL 4 }porl 

9 No eourco coda changes .rsQuiri^ . lor ANY of our prod- 
uds in ANY environment 

• Ourproduds destroy ALL of cur oompetition 

• Call for FREE demo disk, or lo dtecuas our products' 
MANY option^ 

BBI Computer Systems^ Inc* 

(4105 Heritage Lane, Silver Spring, MD 20906 
6dll/TRYABBI < 1100/979^7224 * 301/071 IDM • FA>L3in/4fiEl-7545 


Inquiry 687. 


LANS 


Little Big LAN 

The most flexible network 

Peerta Peer LAN to 250 nodes 
S75 total software cost, not per node! 

Link via serial . parallel, or Modems 
Also via Bhernet or Arcnet. at mW 
Typically Dhty AQk oi RAM 

Information Modes 

ai 7-387-3350 f R.o. Drawer F, Denlon TX 762(1(2 
Fax 517-332-7407 Orders 300-623-7992 


Inquiry 688. 


LASERJET FORMS OVERLAY 


FORMS OVERLAY for WINDOWS... 

Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your 
preferred Windows applications to create HP 
PCL macros for use with Windows, DOS and 
non-PC applications. From US $95.00 / UK 
£53 95 

...DOS, m\K, HP and AS/4tKJ 
Visual Software 

USA ToU Free Fax Order Line; 1-000-334-3726 
Tel & Fax: +44 1306 742425 CIS: 100023,1167 


Inquiry 689, 


SECURITY 


EVERLOCK - EVERKEY 

Soltware and hardware based copy protection. 
Featurea Include — encryption, seriafizalion, 
compression, remotely resettable date and 
exeeulion limits, user data flags and morel 
Call fcday and ask about our low cost Trial Kits 
aiiid free demo disk. 

Az-Tech Software, Inc. 

201 East Franklin St.. Richmond. MO 64085 
(&0DI 227-DG44 (SIBI 7TE-270I1 FAX (816) 776-0390 


Inquiry 690. 


(iirPKEY SOFTWARE LICENSING STSTEM 

“Hardware key prolectlon wilhaullhe hardware key" 
CrypKey Is a ^Riiare pniEEctEDd loo], otfeheg 

- complete security from any cWsk copy progfam 

• complete compatibility wbh any MS-DOS 
or m WIIV3QWB bsseti machine 

• complete invBJbilily - no disk key, no Piardwan key, 
less support calls 

^ Inslanf disaster recnvery 

■ protect programs distriboled on CD-ROM, &BS. or Intemetl 
CrvpKey is a sales tool, allowing yno to salt yoor program 

* by Increments - enable the optlnos the customer 
purchased 

- by number of runs - e.g., sell ICO calculabons for $100.00 

* by time period - s.g.. lease or demo your program 
for 60 

CrypKey uses a numeriK: key that can be transmitted by phone, 
fax. or email. Sell your customers more options, more copies, 
mora time or mom runs instantly, just ^ making a tetephone 
call, (great for overseas customers or distritHJtors) CrypKey is 
produced by Kerronic Cofitrols Ltd. - eogineenng and sottware 
Since 1972. 

Kenonic CGntwis Imtdii 

7175-mSlieelSoiiUiBast 
CB^gaif. nH2SS 

W Z5S-62QS * (m) 258 mi 


Inquiry 691. 


Inquiry 692, 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Aioorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SeRIAL port, 
Cou n te rs/R ea I -Ti rn e-C lock. M u i li -p rod uct/ 
feature licensing. DOS/NT7UNIX/OS2, 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Cirrla. Littleton, CO SOI 22 

1-8aD-4KLVL0K (3D31770-1917 FAX: (303) 770-1063 


Inquiry 693. 


SOFTWARE 


CAD to NC CODE Instanflyl 
with FasfPATH™ 

Path complex parts to whole nests t 
Hands free. Automatic & Iptelllgent 
Dos based, Sutts ail NC profilers. 

Call FastCAM at (303) 667-5059 
or Fax: (303) 667*1990 
Ft. Collins. Colorado. U-S.A. 


Inquiry 694. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAOINO CATALOQ 

Ewwything you will n44(f la PBqkB^e, UistHbuEfl, Shifi Your 
SoltWlbtfln Ffom rnamiHfe and bindars to tnaBOrt &nd «hlpi?nf« 

LABELS • LABELS • LABELS 

For your diskettes., plain or custom primed 
dal malHk or pr inlar.. free samples 

—FREE CATALOG"* 

Hke & Associates 

eSS^ MofittDBlto Dr., West Chesler. OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 695. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, he^ds^jov^fJ^ data entry 
with two-pass verificalion, edit tanguage, 
operator stats, much more? Designed for 
Ihe PSfS*. PC, XT. AT or compafibles. 

PCs Inxri $395 LAM yersaon availeble 

FREE 30 day trial 

Computer Keyes Tah 2067776/6443 

2 T 939 Makah Rd., Fax; 396/776-7210 

Woottway. V7A 98020 USA: 005/356^0203 


SOFTWARE/EDUCATiON 


DERIVE'^ NEW VERSION 3! 

DERIVE, A Mathematical Asaistfint cam bines Ihe 
pewer of compuler algebra with the ease of a menu- 
dr iven Inter lace, II solves ayrribollc & numeric 
equaliens, and does calcuEus, trig, vector & matriK 
algebra and more. It is programm^le, & plots In 2 0i 
3D. Suggiested Ust Price now only $1251 

Req: MS-DOS PC oompaUWe & 512K. 

SOFT WAREHOUSE, INC, 

3660 Waialae Ave. Sle. 304, Honolulu, HI 96816 
Ph; (806) 734-5601 Fax: (608) 735-1105 


Inquiry 696. 



























































SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 


SOFTWAREA/OICE/FAX 


Circuif Simulation 

ftlew LOW COST SPK£ foots 
Irtlroducinq ICAPMLite 

Affordable SPICE 

Experience Analog and Mixed signal simulallon 
like you ve never seen beiore 

"Ji^ like beirg at Bench" 

irtciLides: 

• Neur ]sSpice4; Real Tinre Interaclive Display 
- UNLIMITED Circuit Size! 

■ integrated Schematic EditDr 
« Modei LibrarteSp more man 5000 Parts 

• Windows. Windows HT 

Full SPJCE programs starting at $95. Complete 
systems withi scnemalic entry^ IsSpice 4, modelSp 
and waveform graphics only $595. 


Call or Fax for your Free Demo kit 
P.O. Box 71 Op San PedrOp Ca 90733^0710 
Tet(3i0) 833-0710 • . 

FAX (310) 833-9638 inTUSOTT 


Inquiry 697. 


SAUNA: 3D THERMAL ANALYSIS 

• Moilele: PCeSp etched plates, heatsinks, multlboafd 
anclosuras- • All heal tranaler modes: convactiort. 
radiation, conduction • Interactive menu-drlvsn 

• Thermal para maters library • Fast "What If"; 
dlmensjoni, mall, liniBh. analyses * Easy Id learn & use 

• IBM PC & Macintosh II 

Call or FAX for tree evaluation program 

Tatum Labs, Inc. 

12S7 M. Silo Ftidga DrM. Ann Arbor, Ml 

313-6fi3-eS10 FAX 313-66^3640 


inquiry 698. 


FREE IMAGING 
SOFTWARE 

Programmers, call now to gel a tree copy of LEAD'S 
Image management and compression utility. LEAD* 
TOOLS 4.0 Image handler^ tor Windows, ft's the ooty 
tool yoLJ’lt ever need to handle images and a great way 
to evaluate our new LEADTOOLS 4.0 toolkit. |WtN32. 
DLL. DOS, VEK available) 

-- 

FASTESTMAG/WG TOOLKfT GUARANTBEOf 
LEADTOOLS compression, daccmprea^bn, 
GonveilG. and processes raster images faster tiran 
any toolkit on the market. 30% to 50% faster! 
Compare LEADTOOLS with any of our 
compelitora - RiSK FREE - and $ee for yourself. 

30 DAY RISK FREE TRIAL! 


Call for complete info and FREE demo disk! 

800-637-1835 
LBAD 

TECHNOLOGIES 

IMCOKtiOIIATtO 

m Uml CteflatB. m (Fax) ?Q4-372-fliai 


Inquiry 701. 


Sirlin's CAD ++ ENGINE™ 

• Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Hies. 

« Object oriented, modular, database-FIke access 
to CAD data. 

• View, Print, PFoi, and Pick modules. 

^ Available for 0/0++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and othof Unix systems, 

Sirlin Corporation 

as Orchard View Dr,, Londonderry, NH 03033 USA 
PtKHw; {603) 437-0727 * Fax: (603) 437-0737 


Inquiry 702. 


HIGH LEVEL C LIBRARIES 

Multi-Vpici and Multi-Fax ars compMs dewalofimeni C lo&lkHs to 
access all the feaiLres fur uidsI; voice and fax procetsslna boards 
available tod^. It helps ymi wille MULTI-UME VOICE (anctjor) FAX 
APPUCATICN in mlniitus. Many example pmgiafns and libraries an 
deilvar«l Wirt h lulfy commanlM wurce code. VISA/MC Atceplad 
Multi-Voice for Dialogic, Rhstcwax, or PowarHne II: $589 
lMuH^V□|ce lor Single line Wataori Board: 509 
Multi-Fax for CAS fIntel SalisFAXlion}; $1S9 

ITI SOFTWARE 

Fax-On-Oeifisnd for infcrniHtton: {514)335-2216 
Tal: 514-597-1692 Fa*; 514-526-2362 BBS: 514-B35-S94S 


UTILITIES 


PEN PLOTTER EMULATOR 

FPLOT turns your printer Into an HP pen pFolter, 
Fast hl-ras, no jagged lines. Vary line width, color. 
Screen preview “ zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $1194S3 SSH. VISA/MClChk/MO. 

FPLOT Corporotion 

24-16 Stein way St.. Suite S05, Astoria, NY 11103 

718-545-3505 


Inquiry 706. 


WINDOWS 


'FREE INTERNET 

217 - 322-1111 

Pul! Access 14.4K 8/N/1 All Nodes 
Service Is FREE 'You Pay L.D. Charge 

Voice Help 1-217-322-1212 


Inquiry 707. 



SOFTWARE/GRAPHICS 


New Version! 

ActuSoh Image Format Ubrury 5.0 

Programmers: Add support for 36 raster 
6te formats instanttyt 

TIFF, JPEG, POX, TARGA, DIB, DCX, GIF. BMP, 
WMF, PtCTp WPG. EPS. Group 3. Group 4 
New Formate: Photo CD. Photoshop. ASCII, 
KoFax, RLE, UserData, CALS, ATT, CLP, XWD, 
IMG, 1FF. SUN, XBM. 100. lOCA. CX2, XPM, 
CUT, Brooklrout. MAC, MSP. 

Guaranteed to read ati raster images in existence 
tn the iisted formatst 

^ Import, export, scanning, cooversicm. compression 
^ Printing, display, image processing 
^ SLipports ^\\ languages 
4 Fax formats and multi-page images 
* Rotate, ^oom. scale, color reduction 
^ Thumbnails, sharpen, special-effects 
^ Windows, NT. WlnPro Gold 32, VBX, VBX32 
Watcom, OS/2, IVIAC, mU, Clipper, FoxPro 

AeouSoft Corp, Call 800-525-3577 

Two WeettHM Bufiliwss Pftrit Weslbora, MA 01501 USA 

TEL (508) 89e-2770 FAX (508) 888-9662 


Inquiry 699. 


CAD Developers Kit 

TG<;AD Prafesslonal 5.0, a C/C++ Wn/DOS SDK. 
HeacLWrtteA/lew PCX/QfF files 6 DXF to R12. Cmate 
louts & text. Ray Tracing/Shading. Hundreds ol 20 6i 
3D Touiines. Comes as DOS Ub., Wm up. ^ Win DLL 
Source available. 30 day limited guarartlee. Free 
Technical While Paper available. Call or write today. 

Disk Software, Inc.. Box &41162, Plano. TX 76094 

1-800-635-7760, Phone/Fax 214-423-7288 


Inquiry 700. 


SOFTWARE/SCIENTIFIC 


VTcX Scientific Desktop Publishing 

• Scalable Fonts • Font stfsds * Typaface customization 
' Equations • Tables * Graphics • Foreign languages 

• Muii'lingual spell & fiyphenalion • IDE • On-tlna help 

• Dos. Dos-32 and Windows versions • From $199 
'TfX of Tamorro)Ar-NoticesofAMS. March 7991 

Call now for a FR££ GEMO DtSK 

MicroPress, Inc, 

68-30 Harrow Street, Forest Hills, NV 11375 
Tel (71S) SZS-1016 Fax (718) 575-8038 


Inquiry 703. 


EXPERUVIENTALDATA FTTIRSIG 

SCIENTIST^” Is the leader in experimental data 
frtting. Fit combFrtahons of user-defined algebraic 
and differentiai equations or Laplace transforms - 
alao spEtnes and interpolating funofions. Includes 
3D plotting and a soientdlc worksheet. Requires 
Windows. S29S. ModoJ Hbrarios also available. 

MicroMath Scientific Software 
1-800-942-6284 Fax:(801)943-0299 


Inquiry 704. 


SOFTWARE/TYPESETTING 


MicroTEX 

Includes LaT^X 

For documeota as effective as your words! 

Publish elegant documenls - even witti compJBX 
malhematlCBl/scietitlfpc equafions or ini foreign Lartguages . 

* Exclusive Integrated Qulck-Prevlewer 
• FREE derrto disk ■ FREE sh^irtg 

Micro Programs Inc. 

251 Jackson Ave,, Syosset, NY Tt791 

ThIi{S 1SJ92M351 aUCFTexAALL Fax: (516) 921-1004 

Inquiry 705. 


MARKET TO EUROPE! 

The BYTE EUHODECK offers you a 

unique opportunity to sell your computer 
products to BYTE's 50.000 European 
Subscribers! 

Call Joseph for more Info! 

( 603 ) 924-2533 


Inquiry 708. 


Tfte 

f-s-' 




JL 


'.1^ JU" . 


-yers 

BYTE’s jumbo deck is a fast, 
convenient way to find great deals on 
computer products and services. 
Each mailing is loaded with essential 
hardware and software product 
information lor purchasing direct from 
the manufacturer - and ft's ab¬ 
solutely free/ The next edition of the 
Jumbo BYTE Deck will arrive in your 
mailbox soon. Don’t miss iti 


adverUSBrs: 


Gail Susan Rastallrn] today 
at (60S) 924-2596 or fax your order 
lo (b03) 924-2683 


BYTE DECK 


Inquiry 709, 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


fnifitiry No, ANi. 

Phatm No. 

hKpitry Ato. No. 

Phono No. 


A 



71 

COREL DRAW 

102 

613^726-3733 

esiSE 

227-220 

ACC CORP 

224 

800-546-7274 

170-179 

COROLLARY 

200 

714-25IM04a 

153 

ADAPTEC 

214 

400-945-0600 

234 

CR SYSTEMS 

223 

800-7^-3601 

* 

ADVANCED MICRO DEVICES (NA) 15 

800-222-9323 

131 

CREATIVE LASS INC 

63 

800-996-5227 

141-142 

AERONICS, INC 

109 

512-256-0040 

73-74 

CTXINTERNARCNAL INC 

96 

909-695-6293" 

61 

ALADDIN KNOWLEDGE SYS 

79 

800-2234277 

75-76 

CUPrnS INC 

170 

012-631-9512 

186 

ALTA RESEARCH CORP 

225 

800-423-0535 

1S6-1S7 

CYBEX CORP 

206 

206430-4030" 

* 

AMERICA ONLINE INC ;N A) 

tG4A-B 

800-827-6364 
feicl 10258 

168-169 

CYBEXCORP 

212 

2064304030" 

192 

AMERICAN ADVANTECH 

220 

800-800-6088 

506-586 

CYBEX CORP (INTL) 

Pll 

20S-43CW030" 


AMERICAN lung ASSOC 

AMERICAN POWER 

2D8NE4 


229-230 

1 

CYCLADES CORP 

219 

000-347-6601 


CONVERSION 

16A-B 



D 



62 

AMERICAN POWER 



510-519 

DAEWOO (INTLJ 

n +31-2503-37214" 


CONVERSION 

15-17 

■0OO6OO-4APC 





dspi A2 

147 

DATA FOCUS (INTL) 

157 

703-018-1532" 

209 

AMREL TECHNOLOGY. INC 

222 

BOO-SBAMREL 

147 

DATA FOCUS [NAJ 

157 

e0<]-637HBO34 

176^177 

ANTE!( ELECTRONICS 

214 

310-532 3092 

160 

OATALUXCORP 

194 

BOO-DATALUX 

• 

ARCADA (NJ^.) 

73 

0OO-729 7S94 


OATAPRO [WORLD] 32IS 10-11 

000-320-2776 

526 

ARTEK SBL {INTLJ 

69 

+39 573 934745 

101-162 

DATAPRODUCTS 

213 

ei0^7-8ClOO 

152 

ASPEN SYSTEMS 

61 

303-431-4606 

538-539 

DATASCAN TECHNOLOGY 

32IS32 

+44(0)270886181 

239 

AVALAN TEOHNCX.OGY 

218 

S08h129-3179‘' 


DELL COMPUTER CORP (N J 

cm 

800-626-0260 

520 

AXIS COMMUNICATIONS (INTL) 1S 

+48 46140500 

• 

DELL COMPUTER CORP (NAJ 

CIV 

800-6203260 





* 

DELL COMPUTER CORP (N-A.) 

32A-0 

800-626-6260 


B 

BEAME & WHITESIDE 



77 

DELPHI INTERNET SERVICES 

167 

800-69&4006 

410 



407-406 

DIGIBOARO 

80OU3 

800-755-0107 


SOFTWARE 

eODM 15 

800-463^7 

* 

DIGITAL 

CU-I 


450 

BIX 

237 

600-6964775 

642-543 

DIGITAL INFOMATION 



528-529 

BTRIEVE TECHNOLOGIES 32IS 16-17 

&12-794-t719 


SERVICES (EUROPE) 32IS 9-11 +41 -22-7910385" 

154 

BUFFALO PRODUCTS 

218 

800-345-2356 

237 

DIGITAL WINDOWS NT SERVER 0-9 

800-DlGlTAL 


BYTE BACK I^ES (WORLD) 

32IS9 

603-924-2807 


E 



* 

BYTE EDITORIAL SURVEY 

106 

603-924-9201 




63 

BYTE ON CD ROM 

171 


220-221 

ELMA ELECTFraNIC 

221 

510-656-3400 

* 

BYTE READER 

175 

603-S24-9261 

222 

EMATEK GMBH 

223 

+49 221 529660 


BYTE REPRINTS (INTL) 

173 

603-924-2525 

522-523 

ERGOTRON EUROPE 

32157 

+31 20 696 60.65 


BYTE SUB MESSAGE 

132 


607-606 

EUTRON 

321531 

+39 35201003 

* 

BYTE WAREHOUSE 

187 

eOO-67641ALO 

70-79 

EXABYTE CORP 

19 

SOO-eXABYTE 

211 

BYTBCH BUSINESS SYSTEMS 223 

914-354-6666 


F 




c 



609-610 

FASTHARDLOCK 

3215 20 

+49-09-539000-20 




640 

FIRST INTERNATIONAL COMP 

321S4 4686-2 718^2782" 

143 

CAUEORNIA PC PRODUCTS INC 174 

000-3944122 

163-104 

FIRST SOURCE INTEmATlONAL 202 

714-44S-7750 

• 

CEBIT AWARDS 

32IS26 


531 

FISKARS POINERS SYS (INTL) 

21 

*350 0 452601 

65 

CEroc 

120 

+6662-725-111 r 

530 

FLUKE EUROPE e V. (INT L) 

73 

+3140-64421Q" 

501 

CHERRY 

MIKROSCHALTER GMBH 32IS14-15 

-49-9643-10-206 

00 

FRAME TECHNOLOGY (NA) 

21 

0CICI-U4FRAME 
ext 018 

5Q2-S03 

COMPEX INC (INFL) 

117 

714-630-7302 

224 

FUZICALC 

224 

800472-6103 

524 

COMPEXPO /COMPFAIF 

32IS 25 

+36-1-117-0430" 





191 

COMPUSTAR COMPITTERS 

218 

710^-1020" 

1 

fi 



89 

COMPUTER ASSOCIATES - 
VISUAL OBJECTS 

55 

000-225-5224 

194 

GAGE APPUED SCIENCES, INC 220 

514-337-6893 




dept 14500 


GATEWAY 2000 

aOA-H 

086-046-2650 

67 

COMPUTER ASSOC - REALIA 

64 

60(^226-5224 

* 

GATEWAY 

01 

S0(FS46-2058 




dept 26500 

- 

GATEWAY 2000 

96A-D 

60(^646-2068 

03 

COMPUTER ASSOC - UN1CTR 

125 

atXT225-5224 
dept 10500 

S2 

GLENCO ENGINEERING (INTLJ 

133 

708-800-0300 

7D 

COMPUTER ASSOCIATES - 


81 

GLENOO ENGINEERING (NA) 

133 

000-562-2543 


VISUAL EXPRESS 

36 

800-225-5224 

214-215 

GRANITE DIGITAL 

221 

510471-6442 




depl27500 

611 

GREY MATTER LTD (INTL) 

71 +4MO)364-S3071" 

155 

COMPUTER DISCOUNT 








WAREHOUSE 

192-193 

600-9594COW 

1 

H 



84 

COMPUTER PRESS ASSOC 

135 

201-SB3-5140" 

1 




COMPUTER PROFS' BOOK 



527 

HITACHI 

3215 23 



SOCIETY {N A) 

175 A-B 


195 

HOOLEONCQRP 

221 

602-634-7515 

• 

COMPUTER PROFS' BOOK 



526 

HYPERSYSTEMS 

32IS24 

+39-11434-23S0 


SOCIETY (N. A.) 

177 

717-794^2191 





504 

COMPUTER QUICK 

32IS13 

415^-6330 


1 



S44 

COMPUTEFiANE UNLTD 

21]flNE3 

000-526-3462 

235 

ISM OS/2 WARP 

2-3 

0DD3IBM-OS2 

m 

CONSOUDATED SOFTWARE 
PRODUCTS 

^4 

S00-737-87S3 

140-149 

ICONOVEX INC 

30 

800-943^0292 

193 

CONTROL VISION 

222 

316-231-6647 

102-163 

IGC INC 

207 

600-866-5597 

72 

COREL CD CREATOR 

27 

613^728-3733 

136-137 

INFORMATION FQUNDATON 

176 

800-438-8849 




ex1.2B 

04 

INTEGRAND RESEARCH 

134 

209-651-1203 


fnqufry Nth Pogo No^ 

Phono Nfh 

409 

1WTEGRIX INC 

8QDM9 

805-375-1655 

SS-86 

INTERGRAPH 

121 

800-763-0242 

* 

INTERTEKS SHOW 

3SIS22 


196 

10 TECH 

221 

216-4394091 

129-130 

ITERATED SYSTEMS 

1 

94 

600-437-2205 

165 

J 

JAMECO ELECTRONICS 

209 

800-8314242 


JDR MICROOEVICEE 

217 

0OO-S3B-5OOO 

146-146 

JSB 

160 

800-359-3406 

197 

K 

KILA 

220 

303444-7737 

09-90 

KINGSTON TECHNOLOGY 

123 

714435-2600 

400401 

KINGSTON TECHNOLOGY 

8DOU5 

714435-2000 

513 

KUO FENG CORP (INTT.) 

150 +8a6-2-754-3a29" 

184-185 

L 

LA TRADE 

196 

800-433-3720 

190 

LAGUNA DATA SYSTEMS 

222 

HQO-93a-TApE 

402403 

LOCUS COMPUTING CORP 

80DM 11 

eOO-SSLOCUS 

130 

LDGICfELSET SERVICES 
DUHEM 

156 

+33149700455 


M 


534 


MANCHESTtR EQUIPMENT 

company 


MCGRAWHILLNPI[KAJ 
150-151 MEOIAONtNA) 

91 MEGATRIVE SYSTEMS 

232-233 MENAtCOflP 

174 MICRO 2000 
m MJCR02000 
167-168 MICRO Sd-tmONS 

COMPUTER PRODUCTS 

169-170 MICRO SOU/nONS 

COMPUTER PRODUCTS 

175 MlCRCUNTERNATfONALjNC 
1S9 MICROSTAR LABORATORIES 

92 MICROWAY 
103-104 MINUTEMAN 

235 MODERN WORLD 

* MOTOROLA 

SEMICONDUCTOR PRODUCT 

N 

93-94 NANAO USA CORP {N .A.) 

280 NATIONAL INSTRUMENTS 
243 NEKOTECH 


20BNE 1 
128A-D 
173 
63 

224 

211 

213 


51&435-1199 


0OO664-MEGA 

exl330 

aWHSAMELON 

800^064-6006 

000-664-0000 


195 800-295-1214 


156 

95 


NETWORLD + 1NTEBOPSS 
LAS VEGAS 

NEVADA COMPUTER 
NOVELL, INC (N.A.) 


97 NSTL 
24&^247 NSTL/PENTIUM 

* NSTL / SOFTWARE DIGEST 

98 NUMBER NINE (N-A.) 


197 

206 

221 

90 

100 

225 


223 

201 


204 

117 

183 

189 

147 

ISO 


231 


OBJECT MANAGEMENT 
LABORATORY 


224 

144 OBJECTS, INC 114 

512 OLIVETTI S P A. 32IS 18-19 

101-102 OMNICOMP GRAPHICS CORP 153 
SI 7 ON TIME MARKETING 32IS 2S 

‘ OPEN COMPUTING 179 

* ORAOE CORP 59 


900-295-1214 

BOO-967-58B7 

206-453-2345 

500-746-7341 

214-446-7363 


512-891-2429 


31D-325-5202 

S12-794-D100 

714-50CHJCI55 

800 - 483-^83 

0OO-982-292S 

800-554^46 

e3rt4a0 

810-941-9800 

800-220-NSTL 

60<T257-940£ 

eQO-GET-NINE 


8O0-67Bg^DML 

508-777-2000 

+39-2^5361 

713-464-2990 

+49-41M37472 


e(]<>6a3^542 

^114960 


OSBORNE MCGRAW-HILL 


74^75 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


Information 


To receive jnfonraHon lor ar ertire 

caiegoPVp ciTCia the apprapriate 

riLirnOnr on the aclaceni card. 


Kardmiw 


AcceseonsB/Supplies 

1 

Add-ift Soeids 

2 

Bar Coding 

3 

ComriiLirtkallQns/Nelworidrig 

4 

Computer Systsrns 

S 

Daia Aoquisliion 

6 

Diagroslki Equlpmsnl 

83 

Disks & Optical Drives 

7 

Diskettaa/Dupitotiofa 

a 

Fax Boarrie/MachlnBa 

9 

Graphics TabietB/MIca/ 


Pwloptji 

10 

KeytHards 

11 

LAN Hardwam 

12 

Laptops 8 NolaPoOks 

18 

m Order 

14 

Memory OilpuAXpgrBides 

15 

N^scellaneoiie Hardware 

ts 

ModennsAtijiplaifOfa 

17 

MonitorB A Termlnats 

18 

MultlmB(tlB/CD-ROM 

19 

PrtnterB^to«efa 

20 

Progfamrriahle Hardware 

21 

ScannerB/OCH/Digllizsrs 

22 

Security 

52 

Tape Olives 

23 

UPS'PowBr Management 

24 

Sonware 


Buelness 

25 

CAC7CAM 

26 

Comrrur9cfllkwia^7Jetwt3ri(lrig 

27 

Data Acquisition 

2B 

Delabaae 

29 

Educational 

30 

Englneerm^Sclenlllic 

31 

Enterfainmenl 

32 

Graphics 

33 

Moclnlosii 

34 

Mail Order 

35 

Mathemallcal/SiaElstloal 

36 

Mlscallarieous Soilware 

37 

Or-Une Services 

38 

Opemting SysfemB 

39 

OS/2 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Sharewam 

42 

Sottwore DupUcationi 

43 

Spreer^reels 

44 

Unix 

46 

Utilities 

46 

Windows 

47 

Word Ptocesalrig 

48 

Generali 


Books/PitillciLtiions 

49 

RBcmttmant 

60 

Miscellaneous 

51 




FUl out this coupon carefully. Please Print 


Tite 


Corijafiy __At^ss._ 

City___^Code 

Phofts_Pax _ 


A. My |ob ruFictfon Is best classiiriGij as {ctiec^ 

1 (1 Company ManagfiFnant 
Z [ ] IS/MIS/ITManagemanl 

3 [ ] Systems Englneertno/IntegmElo^i 

4 i ] Systwns/Netwofkina C&nsuPtJng 

9 I ] DepartmflRtal Maitaaeinarit (ran-IS/MlS) 
9 f ] Technical Services Sutjpcn 
7 i 1 Other (please descTiteS 


B. What is your orgamzaliDn ‘s primary business acttvtty at this 
Jpcation (chedt one): 

8 [ ] BiisJciflss SflFvInes (Firwioe, Banking, jRSurance, 
Haailthcare, ProtessJonal) 

9 [ I Commenx/lndustry (BetsiL Wbotesale. Constniottcih, 
JUnlng, ManufachjrinQ, TransportBliorti 

10[ } easeilsr/OEl^ {VAR, VAD. Systoms/Nllworli 
Integrator, Computer Product MSanulaoturer] 

11 [ iGovartameni (Federal, Slate. Mtmlclpal, Military} 

12[ ] Computer Services (Support, Training, ConsuHingl 

Inquiry Numbers 1“1B7 


13 [ ] Other (pleasft specify}: 


C, Please Indicate which specific fields of Interest are 
Important to you so that BVTE may serve you with 
supglemental Informatlort that best meets your needs (seteci all 
that apply}: 

t 4| j UNIX and WrtrteEatlons 

15 [ I Nslworkino (LANs, WANs, and Tda&ommunicalkins] 

16 [ j MultMla 

1711 ReseHing/Systems iJitagrahcin 

18 [ ] A^pHcatlons Devatopment 

19 [ |Dther{e!(plaln): 


D. My responsibNIbes require that I be liwolv«t with the 
loflpwlno operahna sysiem envtrtmmems (check all that apply}: 
2D[ ]DDS 
31 1 J OSffi 
22nMac/QS 


23 [ I UNIX [any, Including Solaris) 

24 [ 1 Windows 
2S[ 1 WlndowsiltlT 
23 [] NetWare 

27 [ ] Other (ploasedescrllH): 


E. The number of employees af my location and company-wide 
area [check sne in each colurntt}: 



At My 

Company- 


Liscation 

Wide 

10.000 or mors 

m] 

33[) 

5,D()0 to 9,999 

mi 

m] 

none 10 4,999 

3fl{ 1 

35[| 

10010 999 

311] 

30[) 

Under 1M 

32(1 

37[1 


Fe&nra/y ^995 |90 97 99j 

Valid until Aprii 30, 1995 


Inquiry Mumbers 188-374 


1 

2 

S 

4 

5 

0 

7 

0 

9 

10 

11 

12 

13 

14 

15 

18 

17 

108 

159 

190 

101 

192 

193 

104 

195 

198 

197 

190 

190 

200 

201 

262 

203 

204 

10 

IS 

20 

21 

22 

23 

24 

25 

20 

27 

20 

29 

30 

31 

32 

33 

34 

205 

208 

207 

200 

209 

210 

211 

212 

213 

214 

215 

216 

217 

210 

210 

220 

221 


30 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

222 

223 

^4 

225 

226 

227 

220 

229 

230 

231 

232 

233 

234 

236 

236 

237 

238 

52 

53 

54 

56 

56 

67 

56 

59 

60 

61 

62 

83 

64 

05 

68 

67 

88 

239 

240 

241 

242 

243 

244 

245 

240 

247 

248 

249 

250 

251 

252 

253 

254 

255 

89 

70 

71 

72 

73 

74 

75 

76 

77 

70 

79 

00 

01 

02 

03 

84 

85 

256 

257 

258 

259 

260 

261 

262 

263 

264 

205 

266 

267 

266 

269 

270 

271 

272 

88 

07 

88 

08 

90 

91 

92 

93 

94 

S6 

96 

97 

98 

99 

too 

101 

102 

273 

274 

275 

276 

277 

278 

279 

286 

281 

282 

283 

204 

285 

286 

287 

28S 

239 

103 

104 

t05 

106 

107 

106 

109 

110 

111 

112 

113 

114 

115 

110 

117 

118 

110 

290 

291 

292 

293 

294 

295 

296 

297 

200 

209 

300 

301 

302 

303 

304 

305 

306 

120 

121 

122 

m 

124 

125 

128 

127 

128 

129 

180 

131 

132 

133 

134 

135 

136 

307 

300 

309 

310 

311 

312 

313 

314 

315 

310 

317 

318 

319 

320 

321 

322 

323 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

160 

151 

152 

153 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

33B 

337 

338 

339 

340 

154 

1SS 

158 

157 

155 

159 

160 

101 

162 

163 

164 

165 

166 

167 

160 

109 

170 

341 

342 

343 

344 

345 

346 

347 

346 

349 

350 

351 

352 

353 

354 

355 

350 

367 

171 

172 

173 

174 

175 

178 

177 

178 

179 

180 

181 

182 

183 

184 

186 

180 

187 

350 

359 

360 

361 

362 

363 

364 

365 

306 

367 

368 

369 

370 

371 

372 

373 

374 

Inquiry I 

Mumbofs 37&-561 











Inquiry i 

Numbers 562-74e 











375 

376 

377 

370 

379 

300 

301 

382 

303 

384 

385 

300 

307 

380 

309 

090 

391 

502 

563 

564 

5S5 

560 

587 

560 

569 

570 

571 

572 

S73 

574 

S7S 

570 

577 

576 

m 

393 

394 

386 

390 

397 

390 

399 

400 

401 

402 

403 

404 

405 

400 

407 

408 

579 

580 

501 

582 

583 

584 

585 

586 

087 

588 

509 

590 

591 

502 

503 

594 

m 

409 

410 

411 

412 

413 

414 

415 

416 

417 

410 

419 

420 

421 

422 

423 

424 

425 

598 

597 

590 

590 

600 

601 

802 

603 

804 

905 

600 

607 

600 

609 

610 

811 

812 

438 

427 

428 

429 

400 

431 

432 

433 

434 

435 

436 

437 

430 

439 

440 

441 

442 

013 

614 

615 

610 

617 

618 

618 

620 

021 

022 

623 

624 

625 

626 

627 

025 

829 

443 

444 

445 

440 

447 

440 

449 

450 

461 

452 

453 

454 

465 

450 

457 

458 

459 

630 

031 

632 

633 

634 

635 

838 

637 

838 

839 

640 

641 

642 

643 

644 

645 

046 

480 

461 

462 

463 

464 

485 

466 

467 

466 

469 

470 

471 

472 

473 

474 

475 

476 

647 

648 

649 

650 

651 

652 

853 

664 

655 

856 

657 

650 

659 

660 

861 

082 

883 

477 

470 

479 

400 

481 

402 

403 

404 

486 

486 

487 

488 

489 

490 

491 

492 

493 

664 

005 

660 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

494 

49S 

496 

497 

490 

499 

500 

501 

502 

503 

504 

505 

506 

507 

500 

500 

510 

601 

602 

683 

604 

665 

600 

807 

660 

039 

890 

661 

892 

693 

694 

895 

698 

097 

511 

512 

513 

514 

515 

516 

517 

510 

510 

520 

521 

522 

523 

524 

525 

520 

527 

090 

699 

TOO 

701 

702 

703 

704 

70S 

700 

707 

700 

709 

710 

711 

712 

713 

714 

526 

529 

530 

531 

532 

503 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

715 

716 

717 

718 

719 

720 

721 

722 

728 

724 

725 

726 

727 

720 

729 

730 

731 

545 

546 

547 

540 

549 

5SO 

551 

552 

553 

554 

555 

556 

557 

550 

559 

500 

561 

732 

733 

734 

735 

730 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

Inquiry 

Numbers 749-935 











Inquiry 

Numbers 936-1122 











749 

760 

751 

752 

7^ 

754 

756 

766 

757 

758 

759 

760 

761 

762 

763 

764 

705 

936 

987 

938 

9!^ 

940 

941 

942 

843 

944 

945 

948 

947 

940 

049 

9S0 

951 

952 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

778 

777 

776 

779 

780 

701 

702 

958 

054 

955 

956 

957 

058 

959 

960 

981 

962 

903 

904 

905 

900 

987 

983 

969 

783 

704 

785 

708 

787 

700 

700 

790 

791 

m 

793 

794 

795 

796 

797 

798 

799 

970 

071 

972 

073 

974 

975 

976 

877 

976 

979 

900 

901 

902 

083 

054 

005 

906 

600 

001 

602 

893 

004 

005 

800 

007 

808 

809 

810 

811 

812 

813 

814 

015 

018 

907 

988 

989 

990 

991 

992 

m 

964 

995 

996 

997 

998 

999 

1000 

loot 

10021013 

817 

010 

819 

820 

021 

022 

023 

024 

825 

820 

027 

820 

829 

630 

831 

032 

033 

1004 

1005 

1600 

1007 

itxse 

10091010 

1011 

1012 

1013 

1014 

1015 

1010 

1017 

1018 

16191020 

034 

035 

835 

037 

038 

039 

040 

841 

842 

043 

644 

045 

046 

847 

640 

849 

850 

1021 

1022 

1023 

1024 

1025 

10201027 

1020 

1029 

1030 

1031 

1032 

1D33 

1034 

Ittffi 

1038 1037 

651 

852 

053 

854 

855 


857 

058 

869 

860 

061 

862 

8S3 

864 

865 

060 

007 

1038 

1039 

1040 

1041 

1042 

10431044 

1945 

1046 

1047 

1046 

1649 

1DS0 

1051 

1052 

10531054 

088 

069 

070 

071 

072 

073 

874 

@75 

076 

077 

870 

879 

800 

801 

862 

003 

884 

10^1056 

1057 

1058 

1069 

10601081 

1062 

1063 

1064 

toes 

1060 

10671068 

1069 

1070 

1071 

685 

886 

087 

880 

009 

890 

891 

092 

893 

894 

095 

096 

897 

890 

899 

900 

901 

10721073 

1074 1075 

1076 

10771078 

1079 

ioeo 

1081 

1082 

1063 

1004 

1085 

1086 

10971080 

902 

903 

904 

905 

908 

907 

906 

909 

910 

911 

912 

913 

914 

915 

016 

917 

910 

10891090 

1091 

1092 

1003 

10941005 

1090 

1097 

1098 

1D39 

1100 

1101 

1102 

1103 

1104 

1105 

919 

920 

921 

922 

923 

924 

925 

920 

927 

928 

929 

930 

931 

932 

933 

934 

935 

1106 

1107 

1100 

1100 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

1122 


1132 1133 1134 1135 1136 1137 1138 1139 
1143 1150 1151 1152 1153 1154 1155 1155 
1166 1167 1188 1189 117C 1171 11721173 
1183 11841185 1116118? 1188 1109 1190 
1200 1201 1202 1200 1204 1205 1208 1207 
1217 1216 1219 1220 1221 1222 1223 1224 
1234 12351236 12371238 123912401241 
1251 12S21253 12541255 1256 12571256 
1268 1269 1270 1271 1272 1273 12741275 
1286 1208 12S7 12881289 12S0 12S11292 
1302 13031304 1305 1306 1307 1306 1 309 

\ 


Inquiry Numbers 131 CP-1489 

13101311 1312 1013 1314 13151316 1317 1318 1319 1320 1321 13221323 1324 1325 1326 

13271326 1325 1330 1331 13321333 1334 1335 1336 1337 1338 13391340 1 341 1342 1343 

13441345 13461347 134013491350 1361 1362 1353 13641365 13661367 135813591360 
1361 1362 13^ 1364 1365 13661367 1388 1389 137D 1371 1372 13731374 1375 1376 1377 
137B1379 13001381 138213831384 1305 1388 1387 1308 1389 1390 1391 139213931^ 
tm 1396 13971390 130914001401 14021403 1404 1405 1406 14071408 1409 14101411 
HI 21413 1414 1415 1418 14171418 1410 1420 1421 1422 14® 1424 1425 1426 1427 1428 

14291430 1431 1432 143314341435 1438 1437 1438 14391440 1441 1442 1443 1444 1445 

14461447 14401448 146014511462 1463 1454 1455 1468 1467 14661469 1460 1461 1432 
14631484 14651480 140714681469 14701471 1472 14731474 14751478 147714701479 
14001481 14821403148414051406 14871408 1489 


j Inquiry Numbers 1123-1309 

j 1123 1124 1125 1128 1127 11211129 1130 113t 
I 11401141 1142 1143 114411451148 11471148 
1 1157 1158 1158 1160 1161 1162 1163 1164 1165 

i 1174 1175 1170 1177 1170 11791180 1101 1182 

: 1191 1192 1193 1194 119511961197 1190 1109 

; 12081209 1210 1211 121212131214 1215 1218 

\ 12251226 12271228 las 12301231 12^1233 

12421243 1244 1245 1246 12471246 1240 1250 
I 12591260 1261 1262 1203 12841285 12081287 

E 12761277 12701279 1260128t 1282 1283 1^ 

i 12931294 1295 1296 1297 12981299 1300 1301 



























FREE PRODUCT INFORMATION 

















FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to U416-620-9790! 


Produd Category 


Information 


To FBcelv® (itfonoiHcfi lor an enUre 

category, dndle the appropriate 

number on the adjacent caiO 


Hardwtre 


Afcesonos/Supplius 

1 

AdrWn Boards 

2 

Bar Coding 

3 

Cornimijnacaboris/Ne^ 

4 

Computer Sy-stema 

5 

CXata AoquisBIon 

6 

linagnoBlk! Equipment 

53 

Optical Drives 

7 

□iakefttas/Oupilcatom 

a 

Fax BoandB/MaclilneB 

9 

GrapHcs Tat»lete7Mlce7 


Pee Inpui 

10 

Keyboanls 

11 

LAN Fiardwira 

12 

Laptops & Notebooks 

10 

Mail Order 

H 

MemoryyDtipE/OpgradeB 

15 

MlsceBansoua Hardwire 

te 

Modema/Muldplexcra 

17 

MonltofG 5 Terrelnats 

IB 

Mul1im«#afCO-ROM 

19 

Prlnief^lodera 

20 

PrograFemable Hardware 

21 

ScaenerB/OCfl/DlgllizerB 

22 

Sacitrlly 

52 

Tape Drives 

23 

LFPS/Power Managemeet 

24 

smtwnre 


Buelneas 

25 

CADOLM 

26 

CDfnrnLinlcat)onai^worUng 

27 

Data Aoquisitidn 

28 

Deiebise 

29 

Educational 

30 

EnginflsmtfSclindlic 

31 

Entertainmeni 

32 

Graphics 

33 

Macintosh 

34 

Mail Order 

35 

Malhefneiical/Stoiistlcal 

36 

MiBtsllaneous Sdlware 

37 

On-Line Services 

30 

Oparaiing Systoms 

39 

OS/2 

54 

PnjgreiTnmlng Lan^gesy 


Tods 

40 

Securlly 

41 

Shareware 

42 

Softwere Oupilcanoi 

40 

Spreactehefits 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

40 

Genent 


Books/PublicatlDns 

49 

Recruitment 

50 

Mlscehaneoui 

51 




gl3 


1 Fill out this coupon carefully. Please Print. 

Na™ mie 


: Company 

4ifliln|gs 


I Dtv 

CfMJTftry 

Code 

: PtHMie 

Fax 


1 A. MyjoisMoolsbesiclmsiried tsfchBcitbite): 

1 1 11 CCHnpany Manayimanl 

13 [ 1 Other [please spscUy): 

231 ] UNIX (any. including Sularia.) 

24 n Windows 


2 I 

3 1 ] Systems Enginseflno/integra^lon 

4 [ ] Svstflms/NelwaFliino ConsultinQ 

5 [ I Departmental Manag^ms^t (nun-l5/MIS] 
I [ j TechtviEal Services SuppcKi 

? [ ] Dtiter (please describe) 


S. M Is your orpitizailon s pnmarv business activity at this 

Pcc^Dn (ctiech cne}L 

a f ] Business Senncee (finance. Banidn^. insicrance, 
Haatttore, Professional) 

9 I ] Coflimema^lntfustry [RetaH. WhcSesale. Crmstrwntkin. 
Mining. Manulacturlng, TranspurtaDon]! 

|{] I ] RaselteryOEM jVAR, VAD. Systems/NeEw&rk 
Integrator, Camputar Product ManuEacturer) 

111 ] GoveminenE [Fedei^L State. Municipal' Military] 

121] Computer Services (Support, Training, Consulling} 
rnqutry Number» T-ie7 


C, Please Indicate vrtilch specitic Helds of Interest am 
Important to you so M BYTE serve you with 

supplemental Information that best meets your needs [select ait 


25I]Winciows/NT 

26 [ 1 NetWare 

27 [ ] Other {please describe): 


14 [ 1 UNIX and Wor)?staticrt5 

15 [ I NetwofkInB [LANs, WAfte, and TetMommunications) 
15 [ I Multimedia 

17| I Reseillfly^ystsms IntegroJion 
15| ] Appliceiions Mopmem 
taj ] Other (ojiplaln): 


D. My responsibliliies regulrt iPttt I be Involved with the 
fotiDwing operallfig system environments (check ad that apply). 
m IDOS 
21IIOS^ 

22 E 1 Mac/OS 


E. The number pt employees it my locabon and com wwide 

ama, (cbadr una In each cDtumn): 



At My 

(kimw- 


Locfftipn 

Wide 

la.OOQ or more 

28 U 

3311 

5,000 to 9,999 

29f] 

3411 

1,00010 4,999 

m 1 

3511 

10[Ho999 

31[ 1 

36| J 

Under 100 

32[i 

371] 


February ^995 
Vaiid unffl Aprit 30. 1995 


|90 97 99 I 


1 

2 

3 

4 

S 

6 

7 

0 

9 

10 

n 

12 

13 

14 

15 

16 

17 

133 

139 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

283 

204 

i 10 

19 

20 

21 

22 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 

33 

34 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

•; 3S 

36 

37 

30 

39 

40 

41 

42 

43 

44 

45 

46 

47 

40 

49 

50 

61 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

? 52 

S3 

54 

55 

56 

57 

50 

59 

60 

61 

62 

63 

64 

35 

63 

67 

68 

239 

240 

241 

242 

243 

244 

245 

246 

247 

246 

249 

250 

251 

252 

253 

254 

255 

;l 89 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

m 

01 

82 

03 

04 

05 

256 

257 

250 

259 

260 

261 

262 

263 

264 

285 

266 

267 

260 

269 

270 

271 

272 

? 06 

07 

00 

89 

90 

91 

92 

K 

94 

95 

96 

97 

93 

99 

100 

101 

1® 

273 

274 

275 

276 

277 

27B 

279 

200 

281 

282 

203 

284 

285 

286 

207 

288 

269 

103 

104 

105 

106 

107 

108 

109 

110 

in 

112 

113 

114 

115 

116 

117 

110 

119 

290 

291 

292 

293 

294 

295 

296 

297 

m 

Odd- 

300 

301 

302 

303 

304 

305 

306 

■; 120 

121 

122 

123 

124 

12S 

126 

127 

120 

129 

130 

131 

132 

133 

134 

135 

138 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

310 

319 

320 

321 

322 

323 

■, 107 

130 

130 

140 

141 

142 

143 

144 

14S 

146 

147 

148 

149 

150 

1S1 

152 

153 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

• 154 

155 

158 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

166 

169 

170 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

3S5 

356 

357 

^ 171 

172 

173 

174 

175 

176 

177 

178 

179 

100 

101 

102 

103 

1S4 

105 

106 

187 

358 

359 

360 

361 

362 

363 

364 

365 

360 

307 

360 

369 

370 

371 

372 

373 

374 


Inquiry Numbers 375-561 


375 375 
392 393 
409 410 
425 427 
443 444 
460 461 
477 479 
404 495 
511 612 
520 S29 
S4S 546 


377 370 
394 395 
411 412 
420 429 
44S 446 
462 463 
479 460 
496 497 
513 514 
530 531 
547 546 


379 300 301 
396 397 396 
413 414 415 
430 431 432 
447 440 449 
464 465 466 
4fl1 482 433 
498 499 500 
516 516 517 
S32 533 534 
549 560 551 


Inquiry Numbers 749-B35 


749 750 
766 767 
703 764 

m m\ 

817 81B 
034 835 
851 852 


302 903 
919 920 


751 752 
763 769 
705 786 
002 803 
519 820 
036 037 
653 m 
070 871 
007 088 
904 905 
921 922 


753 754 755 
770 771 772 
707 788 783= 

604 805 doe 
021 822 823 

608 833 040 
855 856 557 
@72 873 874 

609 090 091 
906 907 908 
923 924 92S 


382 363 
389 400 
416 417 
433 434 
450 451 
467 460 
484 405 
501 502 
516 519 
535 538 
552 S53 


756 757 
773 774 
790 791 
007 800 
024 825 
641 042 
058 059 
675 076 
692 093 
909 910 
925 927 


304 305 306 
401 402 493 
410 419 420 
435 438 437 
4S2 453 4S4 
469 470 471 
486 487 408 
503 504 505 
520 521 522 
537 530 539 
554 5S5 556 


750 759 780 
775 776 777 
792 793 7S4 
809 810 811 
026 827 020 
843 044 845 
060 861 062 
077 870 079 
894 895 096 
911 912 913 
926 ^ 930 


307 388 
404 405 
421 422 
438 439 
455 456 
472 473 
409 49D 
506 50? 
523 524 
540 541 
557 550 


761 782 
778 779 
795 796 
612 813 
029 030 
846 847 
883 864 
080 S@1 
097 696 
914 915 
901 932 


Inquiry Numbers 1123-1309 


11231124 
11401141 
1157 1150 
1174 1175 
1191 1192 
120812(B 
12251226 
12^1243 
12591360 
12761277 
12931294 


1125 1128 
1142 1143 
11581160 
t1?B 1177 
11931194 
12101211 
12271220 
1244 1245 
12811262 
1270 1279 
1295 1298 


112711201129 
114411451146 
115111621163 
117011791100 
119511961197 
121212131214 
122912301231 
1246 12471240 
1263 12541265 
1200 1201 1202 
1297 12981299 


1130 1131 
1147 114B 
1164 1165 
1101 1102 
1190 1199 
1215 1216 
1232 1233 
1249 1250 
128B 1267 
12B3 1204 
1300 1301 


1132 1133 1134 
1149 1150 1151 
1185 1167 1160 
1103 1104 1165 
1200 1201 1202 
1217 12101219 
1234 1235 1236 
1251 1252 t253 
1266 1263 1270 
1285 12061207 
1302 1303 1304 


11351136 
lia? 1153 
1169 1170 
11061107 
12031204 
12201221 
12371230 
1254 1255 
12711272 


1305 1306 


309 390 391 
408 407 408 
423 424 425 
440 441 442 
457 4Sa 459 
474 475 476 
491 492 493 
500 509 510 
525 526 527 
542 543 544 
559 500 501 


763 764 765 
780 701 702 
797 798 799 
814 015 016 
831 032 033 
840 049 650 
885 086 @87 
002 @63 604 
099 900 901 
916 917 918 
933 S34 935 


1137 1138 1139 
1154 11551156 
1171 1172 1173 
1180 11891190 
1205 1206 1207 
1222 1223 1224 
123912401241 
1256 125712K 
1273 1274 1275 
1290 1991 1992 
1307 1306 1309 


Inquiry Numbers 1S6-374 


Inquiry Numbers 5G2-748 


502 563 
579 580 
596 597 
613 614 
630 531 
@47 640 
664 665 
861 682 
690 699 
715 716 
732 733 


564 56S 
581 582 
598 599 
615 616 
832 633 
649 650 
666 667 
603 6S4 
700 701 
717 718 
734 735 


566 507 568 
683 584 585 
BOO SOI 8ft2 
617 618 619 
634 635 638 
051 852 653 
660 669 670 
605 688 687 
702 703 704 
719 720 721 
736 737 738 


569 570 
586 587 
503 604 
620 621 
637 638 
@54 65S 
671 672 
608 600 
708 706 
722 728 
739 740 


57! 572 573 
588 509 590 
flOS 606 607 
622 623 624 
639 640 641 
^ 657 @58 
673 674 675 
mo 691 692 
707 700 709 
724 725 726 
741 742 743 


@74 575 
591 592 
608 609 
625 626 
642 643 
659 @60 
676 677 
693 694 
710 711 
727 728 
744 745 


676 577 570 
593 594 595 
610 611 612 
627 620 629 
644 645 846 
661 662 663 
670 679 680 
695 696 697 
712 713 714 
729 730 731 
746 747 740 


Inquiry Numbers 93«-ii22 


953 954 
970 971 
907 988 
10041005 
10211022 
10381039 
10651056 
10(72 1 073 
1089 1090 
1106 1107 


955 956 
972 970 
999 990 
10061037 
11B11024 
1640 1041 
10571055 
1074 1075 
toot 1092 

titianog 


940 941 942 
957 060 059 
974 975 976 
901 992 993 
100610091010 
102510261027 
1042 1043 1044 
1059 10601061 
107610771071 
1093 1094 1095 
1110 1111 1112 


943 944 
060 961 
977 970 
994 995 
1011 1012 
10281029 
10451046 
1062 1060 
10791086 
1096 1097 
1113 1114 


Inquiry Numbers 1310-1469 


13101311 
13271328 
13441345 
13611362 
13781379 
13951396 
14121413 
14291430 
14461447 
14631464 
14801401 


1312 1313 
15291^ 
13461347 
13031364 
13301381 
13971396 
14141415 
1431 1432 
1440 1449 
14® 1466 
14021483 


101413151316 
1331 13321^ 
134313491350 
136Q 13661367 
130213831304 
130914001401 
141614171410 
143314341435 
1450 14511452 
146714601469 
140414851486 


1317 1310 
13341336 
135113^ 
1360 1369 
138S 1388 
1400 1403 
1419 1420 
1436 1437 
1453 1454 
1470 1471 
14871480 


945 946 947 
962 963 984 
973 080 9fl1 
996 997 990 
1013 1014 t015 
1030 1031 1032 
1047 1040 1049 
1064 1066 1066 
loei 10621003 
1098 1099 1100 
1115 1116 1117 


1319 11^ 1321 
1336 13371308 
1353 13541356 
1370 1371 1372 
1387 1388 1389 
1404 1405 1406 
1421 1422 1423 
1430 1439 1440 
1455 1456 1457 
1472 1473 1474 
1489 


948 949 
965 966 
982 903 
9991000 
10161017 
1033 1034 
1®01051 
1067 10® 
10641005 
1101 1102 
1110 1119 


1(^1323 
1339 1340 
13561357 
13731074 
13901391 
14071400 
14241425 
1441 1442 
14501450 
1475 1476 


950 951 952 
967 980 969 
984 005 908 
1001 1002 1003 
1018 1019 1020 
103510361037 
1052 10S3 1064 
1069 ICfT01071 
1086 1 007 1088 
1103 1104 1105 
1120 1121 1122 


132413251306 
1341 13421343 
1350 1 359 1380 
137513701377 
1392 13931394 
1409 1410 1411 
1406 14271428 
1443 14441445 
1460 t481 1462 
147714701479 
























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1.For FREE 
product 
information 
from 

individual 
companies, 
circie the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E‘ and mail 
or fax card to 
1 - 416 - 620 - 9790 . 


I 3. Product 
information 
i will be rushed 
to you from 
the selected 
I companies! 
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ADVERTISER CONTACT INFORMATION 


Inquiry No. 


Pagm Wo. Pltmu Ho. 


1S7 

p 

PACIFIC COAST MICRO 

208 

B19-581-6040 

105-106 

PCPOWEHiCOOUNG 

45 

600-722-6555 

190 

PC’S COMPLEAT 

198-199 

508-624-6400 

521 

PEGASUS LTD 

32t& 28 

+972-3-5102422 

107 

PERSOFT INC 

163 

B00-36S-52B3 

201 

PERSONALTlX 

223 

300^08-7906 

641 

PHIUPS MONITORS 

32IS2-3 +31 40 733983** 

108-109 

PINNACLE MICRO 

7 

714-727-33C10 

110 

PKWARE INC 

96 

414-^-8690 

111 

PKWAREINC 

lie 

414-354-8609 

135 

POWERSOFT CORP (N-A.) 

71 

800-395-3525 

132-133 

PROXIMA COHP 

141 

800-447-7694 

240 

Q 

QNX SOFTWARE SYSTEMS LTD 12-13 

000-676-0566 
ext 1002 

202 

QUALSTARCORP 

22 ? 

e0[F46a-06BD 

112-113 

QUARTFBDECK OFFICE SYS 

39 

31(P392-9eS1 

188-189 

QUARTONUSA 

216 

300-520-6435 

114-115 

OUATECH INC 

190 

eOQ-553-1170 

116 

R 

RAINBOW TECHNOLOGIES 

51 

B00-a52-a569 

216-219 

RCI 

219 

908-874-4072 
ext 71 

171 

RECORTECING 

213 

600-729-7654 

283 

RHETOREX. INC 

220 

408-370-0881 


Inquiry No. 

117-11 a ROSE ELECTRONICS 


Pago No. Phono No. 

m BOO-333^9343 


s 

1S0-1S1 SCJTECH JMTHRNATIONAL 

S32-53a EEH COMPUTERTECHNIK 

GMBH 321S24 

11S SEQUrTER SOFTUVARE IlC 101 
216^217 SHAFFSTALLGORP 222 

212-213 SIGMA TECH SOFTWARE 220 

225-220 StUOON WAREHOUSE 219 

07-88 SMILE [NTERNATIONAL INC (NAJ 29 

241-242 SMITHMICROSVSTEMS 

a SOFTWARE 1S4 

120 SOFTWARE SECURITY 154 

530-537 SOLID COMPUTER GMBH (INTL^ 1T7 
535 SPIDER GRAPHICS MMNE 2 

99-100 STAC STORAGE & COMM 127 

Smi5 STAC STORAGE & COMM (INTL} CiV 

121 STATSOFT 89 

* SUNSOFT IN A} MA-3 


203 000-622-3346 


449-521-94226-0 
408-437-2410 
800-248-3475 
810-868-6132 
m-^7^7 

800-253-2572 

714-362-2346 

203-656-3932*' 

449^3159146" 

408-956-1231 

000-677-6232 

axl214 

+44-344-302900 

9ia-S&3H4l49 

800-227-9227 


204 

122 


123 

210 


TALKING TECHNOLOGY INC 

TEKTRONIX 


220 

11 


TOSHIBA AMERICA INC 34-35 

TRI VALLEY TtCHNOLOGV ING 220 


404-405 TRIPP LJTF 


800-636-6100 
SKt 1053 

800-457-7777 

510447-2030 

312-755-6741 


Inqufry No. 


U 


124-125 UNUMITED SV^MS 
244-245 UPSONICIINFL) 
244-246 UPSONIC{NA) 


Pago No. Photto H 


150 619-622-1400 

31 +44-1 ■793-875-767 
31 800-UPSONIC 


32IS 29 
25 


205 VIDEXJNC 219 503-758^)521 

126-127 VIEWSONIC 5S-57 909-869-7976 

206-207 VIZ^FLEX SEELS 2l9 a)1-487nB0S0 

w 

516 WALKER. RICHER 6 QUINN 

238 WATCOM CUENT SERVER 

139-140 WIBUjlNTL) 

139-140 WlBUjU^,) 

172 WORLDWIDE TECHNOLOGIES 

z 

128 ZEOS INTERNATIONAL 46-49 600-654-5226 

2M Z-WORLD ENGINEERING 222 916-757-3737 

* CoTOSpantl rUrsctiy with eompafjyr 

Regional EdHIon OaHnitlana: 

NA - Ads orrty appear In North Amerlcd Edition 
IS/INTL - Ads only appear fri Internfiliwal Edlliofi 
MW -Ads only appear in Midwest Region Edition 
PC “ Ads only appear In Pacific Coast Region Edition 
SO - Ads only appear in Southern Re^on EdiUon 
NE - Ads only appear In NortInBaiSt Region Edition 


285-217-7100 
519-8a€-3700 
156 +49-721-93172-22** 
156 301-578-3497 

210 215-922-0116** 


^*itKiica!03 FAX NmHxr 


BYTE ADVEFTTISrNG SAi£S STAFF 

Wiiiiam M. Dwyer, Vice President of Saies. 1900 OTarrefi Street. Suite 200. San Mateo. CA 94403. TeL (415) 513-6364. Fax: (415) 513-6367 
Diane Lieterman. Director. Irtskte Advertising Sales, One Phoenix Mitt Lane. Peterboraugk NH 03438. tei. ($03) 924-2513. Fax: ($03) 924-2663 


ME, NH, VT, tAA. RI.CT, ONTARKJ 
CANADA 8 eastern CANADA 
Sartford L Fib^ (617) 880-6344 
McGraw-Hill PLibkoations 
24 HadMelt A^nue 
Lexlnglon, MA 02173 
FAX: (817) 8604899 

EAfiT CdASt 

NY. NYCh NJ. DE pa 

iQm Norn's (213)512-2645 

Jonatlian Sawyer (803) 924-2688 

McGraw-Hill Publications 

1221 Avenue of Amedcas—2®6h Ftoor 

New York, NY 10020 

FAX: (212) 51^a07^ 


SOUTHEAST 

NC. SC, GA. R, AL. TN, MS, AR. LA, 
hCY, DC, MD, VA. WV 
MaryAnn Moulding (404) 843-4TS2 
Brian Higgins (603) 924-2861 
McQraw-HlH PufcfcstioTis 
4170 Ashtond-Dunwoody Rd., Suite 520 
Atlanta, GA 30319 
FAX: (404) 252-4058 


ROCKY MOUNTAIN 

CO.OiC.TX 

Jennifer Wallier (214) 701 -8496 
Kevin Lary (603) 924-2527 
McGraw-Hill Pubiicalidns 
14850 Ouofum Dr., Suite 380 
Dallas, TX 7S240 
FAX: (214) 091-8208 


lU MO, KS. lA. ND,SD. MN. 
Wl. NE, IN, Ml. OH 
Lort Sllvarstein (614) 899-4906 
Ed Ware (603) 924-2664 
McGraw-Hill Publlcallor^ 

921 Easfwind Drive. Sulla 118 
Westerville. OH 43081 
FAX: (814)759-3142 


HOinil PACIFIC 

NORTHERN CA. OR, ID, MT. WV, MT 
Roy J Kops (415} 6184661 
James Ball (603) 924-2682 
SlUCON VALLEY. HI, WA, AK. 

W. CANADA 

Susan Werner (415) 513-6862 
James Bail (603) 924-2662 
McSraw-Hill PubllcaHons 
1900 O'Fan-etl Street, Suite 200 
San Mated. CA 94403 
FAX: (415) 5134867 


flWTIlPAaFlO 

ORANGE COUNTY 
SAN tHEGO COUNTY 
Belh Dudas (714) 763-8140 
Marx Sparosi (714) 763-8148 
Brad Dkon (803) ^4-2674 
McGraw4illE Publkaflntis 
15^ Alton Plrwy., Suite 290 
Irvine. CA 92716 
FAX; (714) 753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


re/Softwm SIwwcna 

Mark Stone (603) 924-2696 
Ellen Pertiam (603) 924-2596 
BYTE PuWlcalwns 
One Pboenw Mill Lane 
PeteitKjrPug.fi. NH 03456 


the Buyer's MHVCtauiflads 

Margot L. Swanson (603) 924-2656 
BYTE Pudlicalions 
One Phoenix Mi* Lane 
PeteitiofDugh, NH 034SB 


BYttlMdi 

Susan Rastedlnd (696) 924-2596 
BYTE Publicatsons 
One Ptioanlx Milt Lana 
PstertuMOugh, NH 0645S 


Jc^ph Matte (683) 924-2533 
BYTE Pubilcatwns 
One Pboanix Milt Lane 
PelarboroLjgt), NH d64S6 


Ra^^toful AdvwlIsfciC 8 «dtloi 

Ed Were (603) 924-2664 
Fes: (603) 924-2663 


INTERNATIONAL ADVtNTESING SALES STAFF 

Gary Lucas. European Safes Director. 34 Dover Street. London W1X 48R, England, Jet. +44 7149S67B0, Fax: +44 71495B7B4 


Gary Uicaa (+44 71 495 67BO) 
Jonathan McGcrivan 
(+44 71 495 6781) 
McGraw-Hill lr)c. 

34 Dover Si. 

LondmW1X4BR 

Ertgland 

FAX; +44 71 4956734 


AERWAfiY, 

AUSTRIA 

JDrgen Heise 
McGraw-Hm Inc- 
Uehigstrassa 19 
0-60323 Franldijrt 
Germany 

Tail -f49 69 7140 7140 
FAX: +49 697140 7145 


ITALY, FRANCE, SPAIN, 
P0RTU6AL, SCANDINAVIA 

Zene Cdupa, Airnsncte Btaskelt 

A-Z intemaicinBl Sales Ltd. 

70 Chalk Feirfi Road 
Ipndnn NWl 0AN 
Sn^nd 

Tdl:+44 71 2843171 
FAX: +44 71 2843174 


TAIWAN 

Janet Wang 

Thtfd Wave Publishing Corp. 
ZndR.,Ne. 19-2, Lane E3t 
Fu Heteg North Road 
Taipei IDS 
Taiwan B.O.C. 

Tat: +686 2 7138959 
FAX: 4866 2 716S467 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Dan Ebrich 

Ebrtich Communicjititxia Inti. 
P.O. Box 99 
H&izllya46101 
Israel 

Td: +972 9 56624S 
Tel; +972 9 566246 
FAX: +972 9 565685 


Z« Yen- 

Third Wave Publlsiilng Gc 
Unit 2 . aF Hing wah cam 
B2-B4 To Kwa Wan Road 
Kowloon, Hciog Kong 
Tsi; +852 764 383Q 
FAX; 4862 764 3857 


Young-Sfloh Chlnm 
JES Media Intemadonat 
SlhFl, Donghye 8 fdg. 
47-16, Myungil-Dong 
Kangdon^u 
Saout 134-070, Korea 
Td; +82 2 4813411 
FAX;+82 2 4813414 


Masald Mori 
Transworkf Medte Inc. 

702,2-^-3 Nehigotanda 
ShtfiagawB^ai. 

Tokyo 141 
Japan 

Tel; +81 3 33887466 
FAX: +81 3 37880874 

A. £u2okl 

NetpiSH Inc. 

2 - 35 - 6 . iMofci, Ota-bi 

Tokyo 148 
Japan 

Tel: +61 3 37573721 
FAX; +81 3 37572266 

AUSTMUA 

Phil Bush 

Ttelionai Advertising SarvHtes 
7-13 PariBween Street 
Cramome NSW 2090. 


INDONESIA, PAKISTAN, 


Jartny Kao 

ThFid Wave Pubistilng Cc<p- 
2ad R.. Na. 19-1. Lane 231 
Fu Haliig Mortti Road 
Ta^ 105, Tahvan 
R.O.C. 

T«l; +086 2 7136859 ext, 226 
FAX :+866 2 7189467 

MALAYSIA 

H.K. Urn 

Bervex (Malaysia) Sdn. Bhd. 
5lh Floor, Betia Tower 
160, Jalan Ampung 
50450 Kuata Lumpur 

Tel;+603 2824592 
FAX: +60 3 2624581 


Tal: +61 2 908 9329 
FAX: +61 2 953 9274 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category Ho* i 

loqvHy No, Pago Noi j 

HARDWARE I 


1 ACCESSORIES/SUPPUES \ 


141-142 

AERONICS INC 

109 

178-177 

ANTEX ELECTRONICS 

214 

521 

PEGASUS LTD 

32IS28 

188-189 

QUARTON USA 

218 

206-207 

VIZiaEX SEELS 

219 

2 

ADD~tN BOARDS 


153 

ADAPTEC 

214 

176-177 

ANTEX ELECTRONICS 

214 

75-76 

CURTIS INC 

m 

407-408 

DIGIBOARD 

80DM3 

165 

JAMECO ELECTRONICS 

209 

98 

NUMBER NINE {N A) 

150 

101-102 

OMNICOMP GRAPHICS CORPORATION 

183 

114-115 

QUATECH INC 

190 

225-226 

SlUCON WAREHOUSE 

219 

838 

SPIDER GRAPHICS 

208NE2 

204 

TALKING TECHNOLOGY INC 

220 

3 

BAR CODING 


Its 

VIDEX INC 

219 

4 

COMMUNICATIONS/ 



NETWORKING 


188 

ALTA RESEARCH CORPORATION 

225 

520 

AXIS COMMUNICATIONS (INTL) 

15 

176-179 

COROLLARY 

200 

229-230 

GYCUDES CORPORATION 

219 

161-162 

DATAPRODUCTS 

213 

4 

DEa COMPUTER CORP (N.A.) 

3ZA-D 

5(22-523 

EfiGOTRON EUROPE 

32IS7 

530 

FLUKE EUROPE BV (INTL) 

73 

400-401 

KINGSTON TECHNOLOGY 

80DM5 

402-403 

LOCUS COMPUTING CORPORATION 

800M11 

218-219 

RC! 

219 

203 

RHETOREX INC 

220 

117-118 

ROSE ELECTRONICS 

172 

532-533 

SEH COMPUTERTECHNIK GMBH 

32IS24 

212-213 

SIGMA TECH SOFTWARE 

229 

536-537 

SOLID COMPUTER GMBH |INTL) 

177 

204 

TALKING TECHNOLOG Y INC 

220 

124-125 

UNLIMITED SYSTEMS 

188 

5 

COMPUTER SYSTEMS 


152 

ASPEN SYSTEMS 

61 

160 

DATALUX CORPORATION 

194 

* 

DELL COMPUTER CORP (NA.) 

cut 

* 

DELL COMPUTER CORP {NA.j 

CIV 

542-543 

DIGITAL INFORMATION SERV (EUROPE} 32lS 9-11 

237 

DIGITAL WINDOWS NT SERVER 

e-9 


GATEWAY 2000 

SOA-H 

■ 

GATEWAY 2000 

01 

* 

GATEWAY 2000 

96A-0 

409 

INTEGRIX INC 

860M9 

85-86 

INTERGRAPH 

121 

197 

KILA 

229 

534 

MANCHESTER EQUIPMENT CO 

20BNE1 


Catmgary No. 

htqulfy No. Pago No* 

150-151 MEDIA ON (N.A4 173 

243 NEKOTHCH 201 

07 NSTL 183 

243-247 NSTt/PENTIUM 160 

* NSTL / SOFTWARE DtGEST 147 

512 OU VETTl S. P. A. 32IS1B-19 

187 PACIRC COA5T MICRO 20« 

190 PC'S COMPLEAT 198^199 

171 RECOHTEC INC 215 

53^537 SOLID COMPUTER GMBH ^INTL) 177 

210 TRI VALLEY TECHNOLOGY INC 220 

128 ZEOS INTERNATIONAL 4fr49 

6 DATA ACQUISITION 

192 AMERICAN ADVANTECH 220 

538-539 DATASCAN TECHNOLOGY 32IS32 

194 GAGE APPLIED SCIENCES, INC. 220 

196 POTECH 221 

19t MICROSTAR LABORATORIES 221 

114-115 QUATECH PNG 190 


S3 DIAGNOSTIC EQUIPMENT 

530 FLUKE EU ROPE SV {INPLJ 

7 DISK & OPTICAL DRIVES 

75-78 CURTIS INC 170 

214-215 GRANITE DlGrTAL 221 

527 HITACHI 32IS23 


89-90 

KINGSTON TECHNOLOGY 

123 

91 

MEGAORtVE SYSTEMS 

63 

167-168 

MICRO SOLUTIONS COMP PROD 

195 

169-170 

MICRO SOLUTIONS COMP PROD 

197 

1D8-109 

PINNACLE MICRO 

7 

8 

DISKETTES/ 

DUPLICATORS 


141-142 

AERONICS INC 

109 

10 

GRAPHICS TABLETS/ 
MICE/PEN INPUT 


521 

PEGASUS LTD 

32I5 28 

11 

KEYBOARDS 


501 

CHERRY MIKROSCHALTER GMBH 3215 14-15 

160 

DATALUX CORPORATION 

194 

220-221 

ELMA ELECTRONIC 

221 

195 

HOOLEON CORPORATION 

221 

12 

LAN HARDWARE 


592^503 

COMPEX INC (INTL) 

117 

156-157 

CYBEX CORPORATION 

205 

158-159 

CYBEX CORPORATION 

212 

50^^ 

CYBEX CORPORATION tJNTU 

cm 

522-523 

ERQOTRON EUROPE 

32IS7 

183-164 

FIRST SOURCE INTL 

202 

530 

FLUKE EUROPE BV (INTL) 

73 

105-106 

PCPOWER ACOOUNG 

45 

532-533 

SEH COMPUTERTECHNIK GMBH 

32ISZ4 


€^togory No. 

laqulry No. Pago No. 


13 LAPTOPS a NOTEBOOKS 


209 

AMREL TECHNOLOGY INC 

222 

549 

HRST INTERNATIONAL COMPUTER 

32IS4 


JDR MICRODEVICES 

217 

175 

MICRO-INTERNATIONAL INC 

206 

190 

PC'S COMPLEAT 

198-199 

123 

TOSHIBA AMERICA INC ^ 

34-35 

128 

ZEOS INTERNATIONAL 

4649 

14 

MAIL ORDER 


* 

AMERICAN LUNG ASSOCIATION 

208NE4 

* 

BYTE SUB MESSAGE 

321526 

191 

COMPUSTAR COMPUTERS 

218 

158 

COMPUTER DISCOUNT WAREHOUSE 

192-193 

544 

COMPUTERLANE UNLIMITED 

208NE3 

165 

JAMECO ELECTRONICS 

209 

168 

NEVADA COMPUTER 

204 

190 

PC S COMPLEAT 

196-139 

172 

WORLDWIDE TECHNOLOGIES 

219 

15 

MEMORY/CHIPS/ 

UPGRADES 



ADVANCED MICRO DEVICES (NA} 

15 

183-164 

FIRST SOURCE INTL 

292 

185 

JAMECO ELECTRONICS 

209 

164-185 

LA TRADE 

198 

# 

MOTOROLA SEMICONDUCTOR PRODS 

4M1 

172 

WORLDWIDE TECHNOLOGIES 

210 

16 

MISCELLANEOUS 

HARDWARE 


143 

CALIFORNIA PC PRODUCTS INC 

174 

34 

INTEGRAND RESEARCH 

134 

101-102 

□MNICOMP GRAPHICS CORPORATTON 

153 

187 

PACfRC COAST MICRO 

209 

195-106 

PC POWER 6 COOLING 

45 

821 

PEGASUS LTD 

321926 

17 

MODEMS/ 

MULTIPLEXORS 


• 

JDR MICRODEViCES 

217 

124-125 

UNUMRED SYSTEMS 

183 

16 

MONITORS a TERMINALS 

73-74 

CTX INTERNATIONAL INC 

98 

518-519 

DAEWOO (INTL) 

29 

160 

DATALUX CORPORATION 

194 

813 

KUO FENG CORPORATION (INTL) 

159 

93-94 

NANAO USA CORP (NAJ 

69 

541 

PHIUPS MONITORS 

32IS 2-3 

87-68 

SMILE INTERNATIONAL INC (NA.) 

29 

126-127 

VIEWSONIC 

56-57 

16 

MULTIMEDIA/CD4tOM 


153 

ADAPTEC 

214 

176-177 

ANTEX ELECTRONICS 

214 

193 

CONTROL VISION 

222 

131 

CREATIVE LABS INC 

53 

243 

NEKOTECH 

201 
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INDEX TO ADVERTISED PRODUCTS 


Category No. 


Category No. 


Category No. 


hMfuiry No. Page No. 

Inquiry No. Page No. 

Inquiry 

No. Page No. 

101-102 

OMNICOMP GRAPHICS CORPORATION 

153 

99-100 

STAC STORAGE & COMM 

127 

1 238 

WATCOM CUENT SERVER 

25 

132-133 

PROXIMA CORPORATION 

141 

514-515 

STAC STORAGE & COMM (INTL) 

CIV 







516 

WALKER, RICHER & QUINN 

32tS29 

41 

SECURITY 


20 

PRINTERS/PLOTTERS 


29 

DATABASE 


61 

ALADDIN KNOWLEDGE SYSTEMS 

79 

520 

AXIS COMMUNICATIONS (INTL) 

15 


507-508 

EUTRON 

32IS31 

161-162 

DATAPRODUCTS 

213 

528-529 

BTRIEVE TECHNOLOGIES 32IS16-17 

; 509-510 

FAST HARDLOCK 

32IS20 

534 

MANCHESTER EQUIPMENT CO 

208NE1 

525 

HYPERSYSTEMS 

32IS 24 

82 

GLENCO ENGINEERING (INTL) 

133 

122 

TEKTRONIX 

11 




81 

GLENCO ENGINEERING (N.A.) 

133 




30 

EDUCATIONAL 


116 

RAINBOW TECHNOLOGIES 

51 

21 

PROGRAMMABLE 


• 

MCGRAW HILL NRI (NA) 

128A-B 

120 

SOFTWARE SECURITY 

154 


HARDWARE 





139-140 

WIBU 

156 

154 

BUFFALO PRODUCTS 

218 

31 

ENGINEERING/ 


45 

UNIX 


500-510 

FASTHARDLOCK 

32IS20 


SCIENTinC 



4 

JDR MICRODEVICES 

217 

85-86 

INTERGRAPH 

121 

147 

DATA FOCUS 

157 

116 

RAINBOW TECHNOLOGIES 

51 

129-130 

ITERATED SYSTEMS 

94 

80 

FRAME TECHNOLOGY (N A) 

21 

208 

Z-WORLD ENGINEERING 

222 

201 

PERSONALTEX 

223 

136-137 

INFORMATION FOUNDATION 

176 




180-181 

SCITECH INTERNATIONAL 

203 

g 

SUNSOFT (N A) 

64A-B 

52 

SECURITY 





46 

UTILITIES 


501 

CHERRY MIKROSCHALTER GMBH 32IS 14-15 

33 

GRAPHICS 



116 

RAINBOW TECHNOLOGIES 

51 

72 

CORELCD CREATOR 

27 

61 

ALADDIN KNOWLEDGE SYSTEMS 

79 

139-140 

WIBU 

156 

71 

COREL DRAW 

102 

• 

ARCADA (N.A.) 

73 




222 

EMATEK GMBH 

223 

• 

CONSOUDATED SOFTWARE PRODUCTS 224 

23 

TAPE DRIVES 


93-94 

NANAO USA CORP (NA) 

69 

138 

LOGICIELS ET SERVICES DUHEM 

156 

141-142 

AERONICS INC 

109 

132-133 

PROXIMA CORPORATION 

141 

174 

MICRO 2000 

211 

78-79 

EXABYTE CORPORATION 

19 




173 

MICRO 2000 

213 

198 

LAGUNA DATA SYSTEMS 

222 

35 

MAIL ORDER 


110 

PKWARE INC 

96 

167-168 

MICRO SOLUTIONS COMP PROD 

195 

155 

COMPUTER DISCOUNT WAREHOUSE 

192-193 

111 

PKWARE INC 

118 

169-170 

MICRO SOLUTIONS COMP PROD 

197 

504 

COMPUTER QUICK 

321813 




202 

216-217 

QUALSTAR CORP 

SHAFFSTALL CORP 

222 

222 

511 

GREY MATTER LTD (INTL) 

71 

47 

WINDOWS 





410 

BEAME & WHITESIDE SOFTWARE 

80DM15 

24 

UPS/POWER 


35 

MATHEMATICAL/ 

STATISTICAL 


224 

148-149 

FUZICALC 

ICCNOVEX INC 

224 

38 


MANAGEMENT 




232-233 

MENAI CORPORATION 

224 

62 

AMERICAN POWER CONVERSION 

16-17 

200 

NATIONAL INSTRUMENTS 

223 

93-94 

NANAO USA CORP (N.A.) 

69 

531 

FISKARS POWERS SYSTEMS (INTL) 

21 

201 

PERSONALTEX 

223 

107 

PERSOFT INC 

163 

103-104 

MINUTEMAN 

100 

121 

STATSOFT 

89 

105-106 

404-405 

PC POWER & COOUNG 

TRIPP LITE 

45 

80DM 12 

37 

MISCELLANEOUS 


45 

WORD PROCESSING/ 
DTP 


244-245 

UPSONIC (N.A.) 

31 


SOFTWARE 






517 

ON TIME MARKETING 

32iS 28 

80 

FRAME TECHNOLOGY (NA) 

21 





148-149 

ICONOVEX INC 

38 




35 

0N4JNE SERVICES 





SOFTWARE 


450 

AMERICA ONUNE INC (NA) 

BIX 

104A-B 

237 




2S 

BUSINESS 


77 

DELPHI INTERNET SERVICES 

187 

GENERAL 


147 

DATA FOCUS 

157 

39 

OPERATING SYSTEMS 


49 



132-133 

PROXIMA CORPORATION 

141 

227-228 

ACC CORPORATION 

224 

BOOKS/PUBUCATIONS 




236 

IBM OS/2 WARP 

2-3 

63 

BYTE ON CD ROM 

171 

26 

CAD/CAM 


182-183 

IGC INC 

207 

• 

BYTE READER 

175 

526 

ARTEKSRL (INTL) 

69 

95 

NOVELL INC (NA) 

117 

• 

COMPUTER PROFS’ BOOK SOC (N A) 

177 

65-86 

INTERGRAPH 

121 

240 

QNX SOFTWARE SYSTEMS LTD 

12-13 

• 

OSBORNE MCGRAW-HILL 

74-75 




112-113 

QUARTERDECK OFFICE SYSTEMS 

39 

1 



27 

COMMUNICATIONS/ 


40 

PROGRAMMING 


51 

MISCELLANEOUS 



NETWORKING 




BYTE BACK ISSUES (WORLD) 

32iS9 

239 

AVALAN TECHNOLOGY 

216 


LANGUAGES/TOOLS 



BYTE EDITORIAL SURVEY 

166 

410 

BEAME & WHITESIDE SOFTWARE 

80DM15 

211 

BYTECH BUSINESS SYSTEMS 

223 


BYTE REPRINTS (INTL) 

173 

502-503 

COMPEX INC (INTL) 

117 

68 

COMPUTER ASSOC - UNICENTER 

125 


BYTE SUB MESSAGE 

132 

67 

COMPUTER ASSOC REAUA 

84 

70 

COMPUTER ASSOC - VISUAL EXPRESS 

36 


BYTE WAREHOUSE 

187 

234 

CR SYSTEMS 

223 

69 

COMPUTER ASSOC - VISUAL OBJECTS 

55 

65 

CETDC 

128 

163-164 

RRST SOURCE INTL 

202 

147 

DATA FOCUS 

157 

524 

COMPEXPO/COMPFAIR 

3218 25 

182-183 

IGC INC 

207 

222 

EMATEK GMBH 

223 

64 

COMPUTER PRESS ASSOCIATION 

135 

145-146 

JSB 

168 

92 

MICROWAY 

90 

• 

DATAPRO (WORLD) 321S10-11 

95 

NOVELL INC (NA) 

117 

231 

OBJECT MANAGEMENT LABORATORY 

224 

* 

DIGITAL WINDOWS NT SERVER 

CIU 

• 

ORACLE CORPORATION 

59 

144 

OBJECTS INC 

114 

* 

INTERTEK SHOW 

3218 22 

107 

PERSOFT INC 

163 

517 

ON TIME MARKETING 

32iS 28 

235 

MODERN WORLD 

225 

241-242 

SMITH MICRO SYSTEMS & SOFTWARE 

164 

135 

POWERSOFT CORPORATION (NA) 

71 

• 

NETWORLD + INTEROP 95 LAS VEGAS 

189 

536-537 

SOLID COMPUTER GMBH (INTL) 

177 

119 

SEQUITER SOFTWARE INC 

101 

• 

OPEN COMPUTING 

179 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


tnqoky Ho. 

P^No. 


A 


1320 

Accent ScRware International 186 

1318 

ACIUS 

185 

1346, Actlx Systems 

136 

1347, 

1346 


1146 

ADIT 

32tS3 


Advanced Mjcro Dervices 

32 

1306 

AG Group 

164 


Aliance Semiconductor 

105 


American Megatrends 

24 


America Online 

131 


Ameritech Library Services 

42 


Analog Devicee 

91 

1160 

Apple Computer 

26. 32.103. 


186,238.80DM 13 

1147 

Apple Computer Europe 

32IS3 

1290 

Applied Concepts 

182 

1335 

Argus Interware 

135 

1422 

Aristo 

321322 

1464 

Artisoft 

24. 32IS27 

1277 

1 

1 

j 

100 

1182 

askSam Systems 

185 


AST Research 

26 


AT6T 

42,103 

1349, ATI Technologies 

138 

1350,1351 


1432 

ATS Interact 

3^25 


Avid Technology 

24 

1425 

Aytfln Controls 

32IS21 


B 



Binary Software Development 129 


BE5 Strategic Oecisions 

32 

1281 

BoHin 

180 


BookUnk Technologies 

24 


Borland imemalional 

22, 30, 37, 



42,800m 7 

1352 

BriHiant Computer Products 

138 

1148 

British Teleoom 

3213 3 


Brooktree 



Brookirout Networks Group 

32 


The Burton Gmip 

42 

1315 

Business Resource Saftware 1 


Q 


1337 

Caere 

188 


Campbell Services 

42 

1149 

CheckPpini Software 

32IS3 


Technologies 


1289 

ChJpcom 

181 

1449 

Chorus Systems 

32IS27 


Cirrus Lo^c 

105 


Cisco Systems 

32 

1150 

Cisco Systems Europe 

32IS3 
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BIKrVoiir Coach 
to the Internet! 



Give BIX a try with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX. and then 

Vs fof^ 

Further details and complete rate information are 




provided during registration. Using any communications 
«... . program, dial 1-800-695-4882. At the "logon" prompt enter bix. 

Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info(§>bix.com. Windows users can order BIXnav. our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


Under the 5 for Free plai. daytime rates <$9/hr) appty tor access during pnme time hours The 5 lor Free oNer is vebd lor first-time members only. 


BIX 

If you can hack it 
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Commentary 


Ezra Shapiro 


Needed: A GUI Revolution 


Users ef the world unite! 

It*s time to overthrow the OUl 
stetus 

H istoiy tells us that revolutions don’t always re¬ 
sult in a better lot for the masses. New regimes 
frequently become as unresponsive and en¬ 
trenched as the ones they displace. 

Take the revolution in computer interface design. 
Roughly 10 ye^rs ago, the windowing Xerox/Apple/Mi¬ 
crosoft GUT marched into town, smoking a cigar and 
proclaiming liberation. We peasiinls were dazzled by the 
newcomer’s shining uniform of pull-down menus and 
multiple windows—and we needed something to show us 
the typefaces we wanted to print on our new laser prim¬ 
ers—so we welcomed the upstart. We cheered as the oid 
command-line interface hurriedly packed its bags and 
fled into exile. 

Sadly, the new interface soon grew accustomed to the 
pleasures of the palace, improvements dwindled. The 
interface grew spoiled, fat, and irritable. 

Today, we await the next round of excess from our 
master, be it System 8.0 or Cairo or whatever, knowing 
that we will be forced to pay for any benefits with bushels 
of memory, CPU speed, and disk space. In return, what 
will we get? Drag-and-drop icons? Phooey. 

I yearn for a new revolution. Self-interest is a factor, 
Tm getting older. My increasing eyestrain now blurs 
even 12-point type on a 0.28-doi-pitch monitor. My repet¬ 
itively stressed fingers and wrists cry out for relief. 

In spite of my afflictions, year by year I move more and 
more of my life onto my machines. T do not think I am 
atypical. My hard disks have become so crowded w^ith di¬ 
rectories and subdirectories that 1 spend too much time 
looking for things (as opposed to working with them). 

And now that I teach, il^s clear from the teactions of my 
students that interfaces are not obvious. Why does the 
Mac Trashcan erase files but not disks? Why does the 
Windows Program Manager delete icons without delet¬ 
ing the associated files? What is ‘The desktop”—is it the 
screen, a place somewhere between the haid drive and the 
floppy drive, or a physical desktop? Why do all cuiTcnt in¬ 
terfaces assign primacy to applications when what mat¬ 
ters is the work created with them? Isn’t calling a letter to 
your mother a “word processing document” as dumb as 
calling your house a “hammer building'’? 

Sure, die past decade has brought significant change to 
the internal workings of operating systems, but all the 
advances in multitasking and multimedia have done lit¬ 
tle to alter the conventional look and feel of interfaces. 
What I want is change in the externals. 

Fm not demanding sweeping reform that throws out 
everything all at once. We could start small and reno¬ 
vate slowly. For starters, there’s color. At the momenu it's 



little more than decoration; all-important menus and di¬ 
alog boxes are largely black on white. Must we forever 
cater to the needs of monochrome users? Color systems 
outsell monochrome systems by an overwhelming ma¬ 
jority. Let the monochrome minority suffer. 

Why noi use color to group files, objects, or com¬ 
mands in a visually informative way? Tire priority-based 
color coding in the Mac Finder is only a hint of what 
could be done. Why not make destructive menu com¬ 
mands (e.g„ delete, cut, and clear) Hash in red, and com¬ 
mands for creating (e.g., new. open, and record) Hash in 
blue? Why not divide the menu bar or the entire screen 
into colored regions organized by time or function? 

Speaking of menus, why must we continue to put up 
with pull-down lists? A number of experiments have 
successfully used circular menus. Users let muscle mem¬ 
ory guide their actions as they pull their pointing devices 
to choices around a circle: this turns out to be faster and 
easier than reading and selecting from text in a vertical 
menu. Pen-based systems have suggested all sorts of new 
menu approaches that are worth reconsidering. 

And what of the file cabinet directory metaphor, in 
which programs and documents are icons or line entries 
of equal importance? Why not hide the programs alto¬ 
gether? Or let the user group riles and programs into proj¬ 
ect relationships (rather tlian directory relationships) by 
freehand drawing with a poinling device? 

You know, these suggestions are not radical or even 
very original. But shouldn’t we try new things rather 
than wallow in the status quo? It's time to whine and de¬ 
mand and invent! And—who knows—maybe someday 
little more will remain of the faded Xerox/Apple/Mi¬ 
crosoft interface tlian a muddy footprint and a smudge of 
cigar ash on die palace carpel. ■ 


Former BYTE editor and cohmmist Ezra Shapiro teaches jour- 
naiism at Caiifornia State University, Northndge, and writes 
fora variety of computer publications. You can reach him on 
the Internet at ezra^earthlinkjiet or on BIX c/o "editors ." 
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PC, PC AT, PC/AT and PS/2 are negfsterad trademarks of ^BM Corporartion. Macintosh is a registered trademark of Apple Compifter. Inc. Microsoft and 
Logitech are trademailcs of their respective cx>mpan les. 


COME SEE US AT 

Networks Expo in Boston Massachusetts, USA Feb. 14-16,1995 Booth #115 & 
CeBIT in Hannover, Germany, March 8-15,1995 Booth #M9, M10 

For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


• Supports PC, 

PC/XT, PC/AT, 

PS/2 and 100% compatibles 

• Supports monochrome or 
color VGA monitors 


• PS/2 style or Microsoft/Logitech 
serial mouse support available 

• Offers conversion from RGB color 
to gray-scale 



















Remote Control Software. 
Rated *1. Over and Over 
and Over... 

Overall 

w I X Evaluation 

Overall 
w I X Power 


Bin 


#1 Overall 
Usability 




Performance 


Versatility 


Ease of 
Learning 


Ease of Use 


Stac 


STORAGE &COMMlJNlCAnONS 

1201 19th Place • Vero Beach. FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770^779 


The 45-page review for So^wane Digest covered all the bases. It was the 
most extensive review ever done on remote control software. In the end. 
the experts called ReachOut Remote Control simply "the best program in 
the...evaluation.” It outscored the competition in not one. not two or 
three, but in seven categories. In its report for So/iware Digest’s lune ’94 
issue. National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in almost 
every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program in 
the testers'general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications as 
Byte, LAN Magazine, PC User, Network Computing, Government Computer 
News and InfoWorld. 

But why not judge for yourself? VVe will be happy to send you more 
information on the NSTL report. Better yet. take advantage of our 60-day 
money-back guarantee and order your copy of ReachOut today. In Europe 
call (+44) 344 302900; 
fax 344 302922. All 
other countries, call 
U.S.A. (619) 794-4333; 
fax (619) 794-4575 for 
your nearest dealer 
location. 

Before you know it. 
you’ll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 


SOFTWARE 
DIGEST RATING 

OVERALL 

EVALUATION 

PROGRAM 

★ ★★★ 

8.5 

Reachoul 

Remote Control 

★★★ 

7.5 

Close-Up 

★ ★★ 

7.3 

Norton pcANYWHERE 
for Windows 

★★★ 

7.3 

Carbon Copy 
for Windows 
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